












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































9.96 RETUBN AND RETUBN TO STATEMENTS : SUl!ROUTlNE RETUBNING 

: The RETURN or RETURN TO statements return control to the main program. 

FORMAT: 
RETURN 
RETURN TO statement-label 

The RETURN statement will transfer 
statement immediately following 
statement returns control from the 
PICK/BASIC main program having the 

control from the subroutine back to the 
the GOSUB statement. The RETURN TO 
subroutine to the statement within the 
specified statement-label. 

The statements in a subroutine may be any PICK/BASIC statements, 
including another GOSUB statement. To insure proper flow of control, each 
subroutine must return to the calling program by using a RETURN (or RETURN 
TO) statement, not a GOTO statement. The user should also insure that the 
subroutine cannot be executed by any flow of control other than through 
the execution of a GOSUB statement. 

If the RETURN TO statement refers to a statement-label which is not 
present in the program, an error message will be printed at compile time 
(refer to APPENDIX C - PICK/BASIC COMPILER ERROR MESSAGES). 

Consider the statements shown in the example below Upon execution of 
statement 10, control will transfer to statement 30 as illustrated in the 
left side of the figure. The statements within the subroutine will be 
executed and statement 40 will then return control to statement 15. 
Execution will then proceed sequentially to statement 20, whereby control 
will again be transferred to the subroutine as shown in the right side of 
the figure. The conditional RETURN TO path is taken instead of the normal 
RETURN if the logical variable ERROR is true (=1). 

1st Execution of Subroutine 

10 GOSUB 30===== 
====)15 PRINT Xl 

20 GaSUl! 30 

=)30 REM SUBROUTINE 

IF ERROR RETURN TO 99 
40 RETURN=== 

99 REM ERROR RETURN HERE 

2nd Execution of Subroutine 

10 GOSUB 30 
15 PRINT Xl 

20 GOSUB 30==== 
======) 

=)30 REM SUBROUTINE 

IF ERROR RETURN TO 99 
40 RETURN=== 

99 REM ERROR RETURN HERE 

Sample usage of the RETURN statement. 
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9.97 REWIND STATEMENT: REWINDING THE TAPE 

BASIC programs may specify Magnetic Tape to rewind to the BOT mark through 
the use of the REWIND (Rewind Tape Unit) statement. 

FORMAT: 

REWIND THEN/ELSE statements 

The REWIND statement rewinds the magnetic tape unit to the Beginning-of­
Tape (BOT). If the tape unit has not been attached, then the statement(s) 
following the ELSE will be executed. 

STATEMENT EXPLANATION 

REWIND ELSE STOP Tape is rewound to BOT. 

Sample Usage of the REWIND statement. 
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9.98 RND FUNCTION: RANDOM NUMBER GENERATION 

The RND function returns & r&ndom number. The r&nge of the r&ndom number 
gener&ted is controlled by the expression. 

FORMAT: 
RND(expression) 

The END function gener&tes & numeric v&lue for & r&ndom number between 
zero &nd the number specified by the expression less one (inclusive), 
which must be positive. 

Therefore, an expression 
gener&te 0, 1, or 2. 
g&mes of ch&nce. 

STATEMENT 

Z = RND(ll) 

R 
Q 
B 

Y 

100 
50 
END(R+Q+l) 

END(ABS(051» 

p&r&meter which ev&lu&tes to 3, would r&ndomly 
This is &n inv&lu&ble function when progr&mming 

EXPLANATION 

Assigns & r&ndom number between 
o &nd 10 (inclusive) to the v&ri&ble Z. 

Assigns & r&ndom number between 
o &nd 150 (inclusive) to the 
v&ri&ble B. 

Assigns & r&ndom number between 
o &nd 50 (inclusive) to the 
v&ri&ble Y. 

S&mple Us&ge of the RND Function. 

CHAPTER 9 - PICK/BASIC Copyright (0) 1985 PICK SYSTEMS 

PAGE 540 



9.99 SELECT STATEMENTS: SELECTING ITEH-!DS 

The SELECT command provides a facility to select a set of item-ids or 
attributes which, when used in conjunction with the READNEXT statement 
(see section on READNEXT following), may be used to access single or 
multiple file item-ids or attributes within a PICK/BASIC program. 

FORMAT: 
SELECT [file.variable}[TO select.variable} 

The SELECT statement builds the same list of item-ids as a SELECT command 
executed at the TCL level without any selection criteria (see ACCESS). If 
the file.variable is used, a list of item-ids will be created for the file 
or item previously assigned to that file.variable via an OPEN or READ 
statement. If the file.variable is omitted, then the internal default 
variable is used (thus specifying the file most recently opened without a 
file.variable). 

SELECT FORMATS: 
SELECT 
Creates a select list of item-ids from the file most recently opened 
without a file variable. 

SELECT file.variable 

Creates a select list of item-ids from the file opened to 'file-variable'. 

SELECT var 
Creates a select list from the 
The select list will only 
attribute. 

SELECT TO select.variable 

attributes of the variable 
include the first value of a 

'var'. Note: 
multivalued 

Creates a select list from the file most recently opened without a file 
variable and assign the selected list to 'select-variable'. 

SELECT file.variable TO select.variable 
Creates a select list from the file opened to 'file-variable' and assign 
the selected list to 'select-variable'. 

SELECT var TO select.variable 
As above, except the selected list is assigned to 'select-variable'. 

STATEMENT 
SELECT 

SELECT BP TO BLIST 

READ A FROM FILEX, 'ALIST' ELSE STOP 
SELECT A 

EXPLANATION 
Builds list of item-id's using the 
default variable of the last file 
opened without a file-variable. 

Builds a list of item-ids for the 
file opened and assigned to 
file-variable 'BP'. Assigns the list 
to select-variable 'BLIST'. 

Creates a select list of the 
attributes in item ALIST. 

Sample usage of the SELECT statements. 
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9.100 SEQ FUNCTION: PORMAT CONVERSION 

The SEQ function converts an ASCII character to its corresponding numeric 
value. 

FORMAT: 

BEQ(expression) 

The f1rst character of the string value 
its corresponding numeric value. The 
number 49: 

of the expression is converted to 
following example will print the 

PRINT SEQ( '1') (character 1 = 31 hex or 49 decimal) 

Conversely, the CHAR fUnction is available to convert a numeric expression 
to its corresponding ASCII character string value. 

(Bee: CHAR) 

NOTE: For a complete list of ASCII codes, refer to the appendix. 

BTATEMENT 

DIM C(60) 
S = 'THE GOOSE FLIEB SOUTH' 
FOR 1=1 TO LEN(STRING) 
C(I) BEQ(B[I,l]) 
NEXT I 

EXPLANATION 

Encodes in vector C elements the deCimal 
equivalents of individual characters 
of character string B. 

Sample Usage of the SEQ Function. 
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9.101 SIN FUNCTION: SINE OP AN ANGLE 

: The SIN function generates the trigonmetric sine of an angle. 

FORMAT: 

BIN(expression) 

To generate the sine of an angle expressed in degrees the SINE function is 
used. The given angle must be less than or equal to 14,073,748,834 and 
greater than or equal to -14,073,748,834. 

Values which are less than 0 degrees, or greater than 360 degrees are 
adjusted to this range before generation. 

(See: COSINE) 

STATEMENT EXPLANATION 

yy= SIN(XX) Assigns the sine of an 
angle of XX degrees to 1l.yy . 

PRINT SIN( 1) Prints "0.0174" 

PRINT SIN(361) Prints "0.0174" 

PRINT SIN(2) Prints "0.0349" 

PRINT SIN(362) Prints "0.0349" 

PRINT SIN(46) Prints "0.7071" 

PRINT SIN(90) Prints "1 " 

Sample usage of the SIN function. 
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9.102 SLEEP OB BQM STATEMENT: TIME ALLOCATION 

The BQM or SLEEP statement terminates the executing program's current 
quantum (time-slice) The RQM or SLEEP statement may be used to effect 
program execution speed. 

FORMAT: 

BQM {seconds} 
BQM{"time.expression"} 

or 
or 

SLEEP {seconds} 
SLEEP{"time.expression"j 

The time-shared environment of the Pick system allows concurrent execution 
of several programs, with each program executing for a specific time 
period (called a time-slice or quantum) and then pausing while other 
programs continue execution. The RQM statement terminates the program's 
current time-slioe. The RQM statement may be used in heavy compute loops 
to allow increased execution speed of other concurrently executing 
programs by giving up time. It may also be used to cause predetermined 
pauses (in seconds or until specified time) in program execution. The 
seconds parameter does not require quotes. The time expression (AM, PM or 
MILITARY) requires enclosure in quotes. 

STATEMENTS 

SLEEP 20 

SLEEP "15:00" 

• PBOGRAM SEGMENT TO SOUND 
• TERMINAL "BELL" FIVE TIMES. 
BELL=CHAB(7) 
FOB 1=1 TO 5 
PBINT BELL: 
BQM 
NEXT 
END 

EXPLANATION 

Sleep fo 20 seconds. 

Sleep until 3:00 PM. 

RQM statement allows enough 
time for bell to be heard as 
discrete "beeps". 

Sample usage of the SLEEP and RQM statements. 
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9.103 SPACE FUNCTION: STRING SPACING 

The SPACE funotion generates a string value oontaining a speoified number 
of blank spaces. 

FORMAT: 
SPACE( length) 

the SPACE function generates a string value oontaining the number of blank 
spaces speoified by the length. For example: 

PRINT SPACE(10):"HELLO" 

This statement prints 10 blanks followed by the string "HELLO". 

Conversely, the TRIM function is available to delete extraneous blanks. 

(See: TRIM) 

STATEMENT 

B .. 14 
A .. SPACE(B) 

DIM M(10) 
MAT M = SPACE(20) 

S .. 
L = 
C .. 
F .. 
N .. 

SPACE(5) 
"SMITH" 
, 

"JOHN" 
S:L:S:C:S:F 

EXPLANATION 

Assigns to variable A the string 
value containing 14 blank spaces. 

Assigns a string consisting of 
20 blanks to each of the 10 elements 
of array M. 

Assigns to variable N the conoatenated 
string conSisting of 5 blanks, 
the name SMITH, 5 blanks, a comma, 
5 blanks, and the name JOHN. 

Sample Usage of the SPACE Funotion. 
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9.104 SQRT FUNCTION: SQUARE ROOT CABABILITY 

The SQUARE ROOT function returns the positive square root of a positive 
number. 

FORMAT: 
SQRT(expression) 

The SQUARE ROOT fUnction returns the positive square root of any positive 
number (expression) that is greater than or equal to 0 and less than or 
equal 14,073,748,634. 

STATEMENT EXPLANATION 

Y = SQRT(36) Assign the value 6 
to variable Y. 

PRINT SQRT(1024) Prints "32" . 

PRINT SQRT(1000) Prints "31.6227" 

PRINT SQRT(14073748834) Prints "118632.832" 

Sample Usage of the SQRT Function. 
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9.105 STOP STATEMENT: TERMINATION 

The STOP statement may appear anywhere in the program; 
logical termination of the program. 

it designates a 

FORMAT: 
STOP {errnum{,param, param, ... » 

Upon the exeoution of a STOP statement, the PICK/BASIC program will 
terminate. 

The STOP statement may be plaoed anywhere within the PICK/BASIC program to 
indioate the end of one of several alternative paths of logio. 

The STOP statement may optionally be followed by an error message 
and error message parameters separated by oommas. The error message 
is a referenoe to an item in the ERRMSG file. The parameters 
variables or literals to be used within the error message format. 

(See: ABORT) 

10 

A=500 ; B=750 ; C=235 ; D=1300 
REVENUE=A+B COST=C+D 
PROFIT=REVENUE-COST 
IF PROFIT > 1 THEN GO TO 10 
PRINT "ZERO PROFIT OR LOSS" 
STOP (---------------------------
PRINT "POSITIVE PROFIT" 
END 

If this path taken, 
program will terminate 

Sample usage of the STOP Statement. 

na.me, 
name 

are 
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9.106 STR FUNCTION: GENERATING STRING VALUES 

The STR function generates a string value oontaining a speoified number of 
ocourrenoes of a speoified string. 

FORMAT: 
STR(expression,ooourenoe#) 

The STR function generates a string value containing the number of 
oocurrenoes speoified by the ooourenoe# of the string speoified by the 
expression. The following statement, for example, assigns a string value 
oontaining 12 asterisk oharaoters to variable X: 

X=STR( '.' ,12) 

As a further example, the following statement will oause the string value 
"ABCABCABC" to be printed: 

PRINT STR( 'ABC',3) LEN(expression) 

STATEMENT 

VAR = STR("A",6) 

A 
B 
C 

N 

'BBB' 
STR("B",3) 
B CAT A 

STR("?%?",4) 

EXPLANATION 

Assigns to variable VAR the string 
value oontaining five A's. 

Assigns to variable C the string 
value containing six B's. 

Assigns to variable N the strIng 
value oontaining 4 oonseoutive 
oocurrenoes of the string "?%?". 

Sample Usage of the STR Funotion. 
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9.107 SYSTEM FUNCTION: CALLING PRE-DEFINED SYSTEM VALUES 

The SYSTEM function allows the user to obtain certain pre-defined values 
from the system. The value returned may either be an error status code 
(generated as a result of a previous BASIC statement), or a parameter such 
as the page-number of page-Width. 

FORMAT: 

SYSTEM(expression) 

The value of expression is in the range 0 through the maximum value ~s 
defined in table A. If the value of "expression" is outside the allow~ble 
range, the SYSTEM function will return a value as if the "expression" 
evaluated to zero (the error function). 

If the expression used in the SYSTEM function is a zero, the function 
returns & value determined by the last executed BASIC statement that set 
an error condition. Examples of such BASIC statements are the tape 
commands such as READT, WRITET, etc. if the ELSE branch executes. 
SYSTEM(O), therefore, allows one to determine exactly what error has 
occurred when the program follows the ELSE branch of these statements. If 
the ELSE branch was not followed, the value returned by SYSTEM(O) is zero. 

For example, the sequence of BASIC instructions: 

READT TAPERECORD ELSE 
BEGIN CASE 

END 

CASE SYSTEM(O) 
CASE SYSTEM(O) 

END CASE 

1; PRINT "ATTACH THE TAPE UNIT"; STOP 
2; PRINT "END OF FILE; DONE I"; STOP 

will result in one of the messages being printed if there is either an EOF 
read from the tape, or if the tape unit was not attached to the line 
running the BASIC program. 

The SYSTEM function, with non-zero values of the expression, returns 
parameters that have been set external to the BASIC program. See Table A. 
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Value of expression 
used in SYSTEM func. 

o 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Value returned 

Error function value; see table B. 

1 If PRINTER ON or (P) option used in RUN; 
o If data is being printed to the terminal. 

Current page-size (page-width in columns). 

Current page-depth (number of lines in page). 

Number of lines remaining in current page. 

Current line-counter (number of lines printed). 

Current page-number. 

One-character terminal-type code. 

Current tape record length. 

Current CPU millisecond count. 

1 if current stack (STON) condition enabled. 
o if current stack inactive. 

1 if LIST Function is active. 
o if LIST function is inactive. 

Meaning of values usable in the SYSTEM function. 

Previously executed 
BASIC statement. 

READT, WRITET, 
WEOF or REWIND 

READT 

WRITET 

Error code 
returned. 

2 

3 

11 

Meaning 

Tape unit is not attached. 

EOF read from tape unit. 

Attempted to write null string. 

Attempted to write variable 
longer than tape record length. 

Values returned by the error function, SYSTEM(O) 
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9.108 TAN FUNCTION: TANGENT OF AN ANGLE 

: The TAN function generates the trigonmetric tangent of an angle. 

FORHAT: 

TAN(expression) 

To generate the tangent of an angle expressed in degrees the TAN function 
is used. The given angle must be less than or equal to 14,073,748,834 and 
greater than or equal to -14,073,748,834. 

Values which are less than 0 degrees, or greater than 360 degrees are 
adjusted to this range before generation. 

(See: COS and SIN) 

STATEMENT EXPLANATION 

yy= TAN(XX) Assigns the tangent of an 
angle of XX degrees to yyy. 

PRINT TAN(l) Prints "0.0174" 

PRINT TAN(361) Prints "0.0174" 

PRINT TAN(2) Prints "0.0349" 

PRINT TAN(362) Prints "0.0349" 

PRINT TAN(45) Prints "1 " 

PRINT TAN(90) Prints "0" 

Sample usage of the TAN function. 
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9.109 TIME() AND TIMEDATE() FUNCTIONS: TIME AND DATE CAPABILITY 

The TIME() fUnction returns the internal time of day. The TIMEDATE() 
function returns the current time and date in external format. 

FORMAT: 

TIME() 

TIMEDATE() 

The TIME() function returns the string value containing the internal time 
of day. The internal time is the number of seconds past midnight. 

For example, at 4 
statement would 
midnight.) 

minutes and 18 
print' 61468 

seconds after 
(17:04:16 is 

6 P.M., the following 
61468 seconds since 

PRINT TIME() 

The TIMEDATE() function returns the string value containing the current 
time and date in the external format. This format is: 

HH:MM:SS DD MMM YYYY 
or 

17:04:18 01 APR 1986 
(See: DATE() function) 

STATEMENT 

A = TIME() 

IF TIME() > 1000 THEN GOTO 10 

PRINT TlMEDATE() 

WRITET TIME() ELSE STOP 

EXPLANATION 

Assigns string value of current 
internal time to variable A. 

Branches to statement 10 if more 
than 1000 seconds have passed 
since midnight. 

Prints the current time and date 
in the external format. 

Writes the string value of the 
current internal time onto a magnetic 
tape record. 

Sample usage of the TIME() and TIMEDATE() functions. 
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9.110 TRIM FUNCTION: DELETING EXTRANEOUS SPAC::: 

: The TRIM funotion removes extraneous blank spaoes from a speoified string. : 

FORMAT: 
TRIM(expression) 

The TRIM funotion deletes preoeding, trailing, and redundant blanks from 
the literal or variable expression. For example: 

A=' GOOD MORNING, MR. BRIGGS 
A=TRIM(A) 
PRINT A 

The PRINT statement will print: 

GOOD MORNING, MR. BRIGGS 
Conversely, the SPACE funotion is available to generate blank spaoes. 

(See: SPACE) 

STA'1'EMENT 

S 
L 
C 
F 
N 
M 

SPACE(6) 
"SMITH" 

"JOHN" 
S:L:S:C:S:F 
TRIM(N) 

EXPLANATION 

Assigns to variable N the ooncatenated 
string oonsisting of 6 blanks, 
the name SMITH, 5 blanks, a oomma, 
6 blanks, and the name JOHN. 

Assigns to variable M a string 
oonsisting of the name SMITH, 
1 blank, a comma, one blank, and 
the name JOHN. 

Sample Usage of the TRIM Funotion. 
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9.111 UNLOCK STATEMENT: CLEARING EXECUTION LOCKS 

The UNLOCK statement provides a file and execution 
capability for PICK/BASIC programs. The LOCK statement 
locks while the UNLOCK statement releases them. 

lock clearing 
sets execution 

FORMAT: 

UNLOCK {expression} 

The LOCK statement sets an execution lock so that when any other BASIC 
program attempts to set the same lock, then that program will either 
execute an alternate set of statements or will pause until the lock is 
released via an UNLOCK statement by the program which originally locked 
it. 

The value of the expression specifies which execution lock is to be 
released (cleared). If the expression is omitted, then all execution 
locks which were previously set by the program will be released. 

All execution locks set by a program will automatically be released upon 
termination of the program. 

(See: LOCK) 

STATEMENTS 

UNLOCK 47 

UNLOCK 

UNLOCK (5+A)*(B-2) 

EXPLANATION 

Resets execution lock 47. 

Resets all execution locks 
previously set by the program. 

The value of the expression 
specifies which lock is released. 
execution lock is released. 

Sample Usage of the UNLOCK Statement. 
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9.112 WEOF STATEMENT: POSITIONING TAPE 

BASIC programs may specify Magnetic Tape positioning operations through 
the use of the WEOF (Write End-of-File Mark) statement. 

FORMAT: 

WEOF THEN/ELSE statements 

The WEOF statement writes two EOF marks on the tape, then backspaces over 
the second one. This correctly positions the tape for subsequent WRITET 
operations. 

(See: WRITET) 

STATEMENT 

WEOF ELSE STOP 

EXPLANATION 

Writes two EOF marks, then 
backspaces over the second one. 

Sample usage of the WEOF statement. 

CHAPTER 9 - PICK/BASIC Copyright (c) 1985 PICK SYSTEMS 

PAGE 555 



9.113 WRITE STATEMENT: MODIFYING ITEMS 

: The WRITE statement is used to update a file item. 

FORMAT: 
WRITE expression ON (file. variable,} itemname 

The WRITE statement replaces the content of the item specified by itemname 
with the string value of the expression. The optional file.variable 
speclfles the fl1e varlable; If It is used, the item will be replaced in 
the flle previously assigned to that file.variable via an OPEN statem·ent. 
If the file.variable is omitted, then the internal default variable is 
used (thus specifying the file most recently opened without a file 
variable). If the itemname specifies an item which does not exist, then a 
new item will be created. 

The user should note that the PICK/BASIC program will abort with an 
appropriate error message if the specified file has not been opened prior 
to the execution of the WRITE statement. 

(See: WRITEV and WRITET) 

STATEMENT 

WRITE "XXX" ON A, "ITEMS" 

A="1234S6789" 
B="XSS" 
WRITE A ON FNl,B 

WRITE 100*S ON "EXP" 

EXPLANATION 

Replaces the current content of item 
ITEMS (in the file opened and assigned 
to variable A) with string value "XXX". 

Replaces the current oontent of item 
XSS (in the file opened and assigned 
to variable FNl) with string value 
"1234S6789". 

Replaces the current content of item 
EXP (in the file opened without a file 
variable) with string value "SaO". 

Sample Usage of the WRITE Statement. 
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9.114 WRITET STATEMENT: WRITING RECORDS TO TAPE 

BASIC programs may specify Magnetic Tape output operations through the use 
of the WRITET (Write Tape Record) statement. The record length on the 
tape is as specified by the most recent T-ATT statement executed at the 
TCL level. 

FORMAT: 

WRITET expression THEN/ELSE statements 

The WRITET statement writes a record onto the magnetic tape. The string 
value of the expression is written onto the next record of the tape. 

If the tape unit has not been attached, or if the string value of the 
expression is the empty string ("), then the statement(s) following the 
ELSE will be executed. 

(See: T-ATT and READT) 

STATEMENT 

FOR 1=1 TO 5 
WRITET A(I) ELSE STOP 
NEXT I 

EXPLANATION 

The values of array elements A(l) 
through A(5) are written onto 5 
tape records. If one of the array 
elements has a value of " (or if 
tape unit not attached), the pro­
gram will terminate. 

Sample Usage of the WRITET statement. 
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9.116 WHITED AND WHITEVU STATEMENTS UPDATE LOOKS 

The WRITEU and WRITEVU statements have the letter "U" appended to them to 
imply update. The execution of these commands will not unlock the group 
locked by the program. 

FORMAT: 

WRITED variable ON {file.variable,} itemname 

WHITEVU variable ON {file.variable,} itemname,att# 

These statements execute identically to the WRITE and WRITEV statements, 
with the following noted additional functionality. 

(See: WRITE and WRITEV) 

This version of these commands will not unlock the group locked by the 
program. This varient is used primarily for master file updates when 
several transactions are being processed and an update of the master item 
is made following each transaction update. 

If the group is not locked when the WRITEU, WRITEVU or MATWRITEU statement 
is executed, the group will not be locked by the execution of the command. 

STATEMENT EXPLANATION 

WRITEU OUST.NAME ON OUST.FILE,ID Replaces the current contents of 
the item specified by variable ID 
(in the file opened and assigned 
to variable OUST.FILE) with 
with the contents of OUST.NAME. 
Does not unlock the group. 

WRITEVU OUST.NAME ON OUST.FILE,ID,3 Replaces the third attribute 
of item ID (in the file opened 
and assigned to variable CUST.FILE) 
with the contents of variable 
CUST.NAME. Does not unlock 
the group. 

Sample usage of WHITED and WRITEVU statements. 
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9.116 WRITEV STATEMENT: UPDATING AN ATTR{BUTB 

: The WRITEV statement is used to write (update) a single attribute value to : 
: an item in a file. 

FOBMAT: 
WRITEV expression ON {file.variable,} itemname,att# 

Upon the exeoution of the WRITEV statement, the value of the expression 
becomes the attribute specified by att# (attribute number), in the item 
specified by the itemname and in the file previously assigned to the 
specified file.variable via an OPEN statement. 

If the file.variable is omitted, then the internai default variable will 
be used (thus specifying the file most reoently opened wi thou.t a 
file. variable) . 

If a non-existent item name (or attribute number) is speoified, then a new 
item (or attribute) will be created. 

The WRITEV statement will also allow the attribute number (att#) to have a 
value of either zero or minus one, thus inserting data prior to the first 
attribute or following the last attribute. 

When att# = 0, the expression is inserted 
All attributes in the item are shifted by 
becomes attribute 1. 

at the begining of the item. 
1 attribute and the expression 

When att# - -I, the expression is appended to the end of the item. The 
number of attributes in the item inorease by 1 and all previously existing 
attributes are undisturbed. 

The PICK/BASIC program will abort with an appropiate error message if the 
specified file has not been opened prior to the execution of the WRITEV 
Statement. 

STATEMENT 

Y="THIS IS A TEST" 
WRITEV Y ON X, "PROG" ,0 

WRITEV "XYZ" ON "A7",4 

EXPLANATION 

The string value "THIS IS A TEST" 
is inserted prior to the first 
attribute of item PROG in the file 
opened and assigned to variable X. 

Attribute 4 of item A7 )in the file 
opened without a file variable) is 
replaced by string value "XYZ". 

Sample usage of the WRITEV statements. 
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9.117 PICK/BASIC SYMBOLIC DEBUGGEB : AN OVERVIEW 

: The PICK/BASIC Symbolic Debugger facilitates the debugging of new: 
: PICK/BASIC programs and the maintenance of existing PICK/BASIC programs. 

When a PICK/BASIC program is compiled a symbol table item 
generated unless the suppress option (S) has been used. 
used by the PICK/BASIC Debugger to reference symbolic 
program execution. 

is automatically 
This table is 

variables during 

The PICK/BASIC Debugger may be entered at execution time by 1) depressing 
the BREAK key or 2) using the 'D' (debug) option with the RUN verb. Once 
the PICK/BASIC Debugger has entered it will indicate the source code line 
number about to be executed and will prompt for commands with an asterisk 
(*) as opposed to the System Debugger prompt' I' or the TCL prompt. 

The user now has at his disposal the following general capabilities: 
Controlled stepping through execution of program by way of single or 
multiple steps. Transferring control to a specified step (line number). 
Breaking (temporary halting) of execution on specified line number(s) or 
on the satisfaction of specified logical conditions. Displaying and/or 
changing any varlable(s), Including dimensioned variables. Tracing 
variables. Conditional entry to the System Debugger. Directing output 
(terminal/printer). Stack manipulation (displaying and/or popping the 
stack). Displaying of specified (or all) source code 1Ine(s). 

The symbol table 
catalog space. 
requires the use 
required. Note 
by using the (S) 

Is embedded In the object code which Is placed In the 
The debugger has Instant access to the symbol table, and 
of the 'Z' command only when access to the source code Is 
that the user may suppress generation of the symbol table 
option when compiling programs. 

A user requires SYS2 
prevents users from 
and data entry. 

privileges to use the PICK/BASIC debugger. This 
making unauthorized changes to data during reporting 
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BASIC DEBUGGER FEATURE 
1. Set breakpoint on logical condition 

where '0' is logical operator <,>,=,#, 
'v' is variable, 'e' Is oondltion to be met, 
or 'n' is line number where preceded by Blo. 

2. Display breakpoint table 

3. Escape to System Debugger 

4. Single/multiple step execution 

5. End program execution and return to TCL 

6. Proceed from breakpoint 
to specified line 'n' 

7. Remove all breakpoints 
specified breakpoint 'n' 

8. Display source code current line 
'n' number of lines from current one 
number of lines from m-n 
all lines 

9. Toggle output device (terminal & printer) 

IO.Pass one breakpoint before stopping 
'n' breakpoints 

II.Logoff 

12.Inhibit output 

13.Printer-close output to spooler 

14.Pop return stack 
Display return stack 

15.Switch turns trace table on/off 
Trace specified variable 'v' 

16.Remove all traces 
specified trace 

17.Request symbol table 

18.Display current line number 
Print value of variable 'v' 
of element 'x' in array 'm' 
of element 'x,y' in matrix 'm' 
of entire array fm' 
entire symbol table 
Set window 
remove window setting 

RELATED COMMAND 
Bvoc{&voc} or 

Blon 

D 

DEBUG or DE 

En 

~D 

G 
Gn 

K 
Kn 

L 
Ln 
Lm-n 
L" 

LP 

N 
Nn 

OFF 

P 

PC 

R 
S 

T 
Tv 

U 
Un 

Z 

• Iv 
/m(x) 
/m(x,y) 
1m 
I" 
[x,y) 
[ 
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9.118 USING THE PICK/BASIC DEBUGGER: AN EXAMPLE 

The following Is a step-by-step Introduction to the use 
DEBUGGER for Inexperienced users. This will demonstrate 
commands as It Is merely Intended to give the user 
"feeling" for the use of the PICK/BASIC DEBUGGER. 

of the PICK/BASIC 
only a few of the 

an Introductory 

A sample program "SAMPLE" Is shown below, followed by steps a user might 
take to debug It. 

SAMPLE 

001 DIM ARRAY(10) ; • ARRAY HAS 10 SLOTS 
002 FOR I = 1 TO 20 ; • BUG: LOOP SPECIFIES 20 PASSES, ARRAY HAS ONLY 10 
003 ARRAY(I) = I ; • EACH SLOT WILL BE FILLED WITH A CONSECUTIVE # 
004 NEXT I 
005 PRINT ARRAY(I) 
006 END 

"SAMPLE" compiles without any errors detected. Once It Is run however, It 
aborts with the error message "ARRAY SUBSCRIPT OUT OF RANGE" and traps to 
the PICK/BASIC DEBUGGER. Supposing that the user cannot find the error, 
the following steps could be taken for detecting the error using the 
PICK/BASIC DEBUGGER. 

1. The user enters the command "z" to the DEBUGGER prompt 
character The DEBUGGER responds with "PROG NAME?", the 
user enters the program name. This allows the DEBUGGER access 
to the symbol table created during compilation. Alternatively, 
If the user uses the debug option "(D)" during run time, access 
to the symbol table Is already established, and use of the "z" 
command 1s unnecessary. 

2. To find out how far In the loop the program progressed, the 
user looks at the variable "I" by entering "/1". The DEBUGGER 
responds with "II =", at which the user may cliange the value of 
"I" If desired. The user may then want to look at all of the 
values In the array by entering "/ARRAY". The DEBUGGER 
responds with "ARRAY(I)=I=", the user depresses return and the 
DEBUGGER continues with the next "array slot" (I.e., 
"ARRAY(2)=2=" etc.). Once "ARRAY(10)=10=" has been reached the 
user presses return and the DEBUGGER returns with the 
prompt, the user knows that the array has only 10 slots and the 
loop calls for 20 -- thus he finds the error. The user may 
then end the "session" with PICK/BASIC DEBUGGER by entering 
"END" and repair the bug. 

A summary of this Interaction Is given In Figure A on facing page. For 
purposes of clarity, whatever Is entered by the user Is shown enclosed In 
square brackets "[]". These are not part of the commands; they are to 
distinguish user entry from DEBUGGER response. 
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NOTE: The square brackets surround user input to distinguish it from 
PICK/BASIC Debugger responses. They are not part of the commands I 

LINE 3 (B17) ARRAY SUBSCRIPT OUT OF RANGE 
"13 
"[Z] PROG NAME?[SAMPLE] 
"[/1] [CR] 11= 
" [/ARRAY] [CR] ARRAY(l)=l= [CR] 

ARRAY(2)=2= [CR] 
ARRAY(3)=3- [CR] 
ARRAY(4) =4= [CR] 
ARRAY(6)=6= [CR] 

ARRAY(10)=10= [CR] 
"[CR] 
" [END] 

Sample Session with the PICK/BASIC Debugger. 

NOTE: A carriage return will return control to the BASIC DEBUGGER 
prompted by whereas a line-feed will return control to program 
execution until a breakpoint, an error or the end of the program is met. 
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9 . 119 THE TRACE TABLE 

: The trace table is used for the automatic printout of a specified variable : 
: or variables after a break has occured. 

Up to six trace values may be entered in the table. Either the symbolic 
name, or a line number and variable number may be used to reference the 
variable. In addition, all the variables in the last statement executed 
may be printed out. The trace table may be alternately turned on and off 
by use of the "T" return command. 

Examples of use of the trace table are shown below: 

Tname 

T%10,3 

The value of the variable name will be printed out at 
each breakpoint. 

The value of the third variable in line number 10 will 
be printed out at each breakpoint. If line number 10 
contains the statement "A=B+C+D" the value of "C" will 
be printed. 

To delete a variable from the traoe table use the "U" command followed by 
the trace variable to be deleted. For example, to delete the variable 
name from the table type in "Uname". "U" return deletes the entire trace 
table. 

If a program calls an external subroutine, and the BASIC/DEBUGGER has been 
entered previously, a oomplete symbol table will be set up for the 
external subroutine. the table wIll have 4 break-points and 6 variable 
traces available, as well as pointers to program source and object, which 
may be set up by the Z command. break pOints set up for a subroutine are 
independent from break pOints set up in the main program or other 
subroutInes; however, the execution counters (E and N,) are global. 

the use of multiple symbol tables allows the programmer to set up 
different break pOints and/or variable traces for different subroutines. 
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9.120 PICK/BASIC DEBUGGER: THE B, D, AND X COMMANDS 

: Additional commands 
: breakpoints. 

to set (B)reakpoints, (Dl1spl&y and (X)1l1 : 

FORMAT: 
B[variable-name][operator][expression]{ & another condition) 
B$[operator][line-number]{ & another condition} 

Where 'variable-name' is a simple variable or an explicitly ~tated array 
element and 'expression' is a variable, constant, or array element. If 
the variable does not exist or if the wrong Symbol Table is assigned, the 
message "SYM NOT FND" will be printed. String constants must be enclosed 
in quotes using the same rules that apply to PICX/BASIC literals. The 
Breakpoint Table may contain up to four conditions that when satisfied, 
will cause a break in execution. Logical expressions are used to set the 
break conditions. The logical operators used are: 

< less than 
> greater than 

equal to 
# not equal to 
& Is used as a logical connector between conditions. 
$ is a special symbol used to indicate that a line number 

is specified rather than a variable name. 
A plus sign will be printed next to the command if it is accepted. When 
the condition is met, an execution break will occur and the Debugger will 
halt execution of the program and print *Bn 1 where 'n' is one of the 4 
Breakpoint Table entries and '1' is the program line number that caused 
the break. 

FORMAT: D 

The 'D' command will display the Trace and Breakpoint Tables. 

FORMAT: 
Xn 
X<return> 

Deletes 'n'th breakpoint. 'n' range 1 to 4. 
Deletes all breakpoint conditions. 

The 'X' command is used to delete breakpoint conditions from the table. A 
minus sign will be printed next to the command to indicate that an entry 
has been removed. 

COMMAND 
B~ 
BADDRESS=' , 
BDATE=INV.DATE&$=22 

X2 
BPRICE(3)=24.98 

D 
K 

EXPLANATION 
Breaks when X is less than 42. 
Breaks when ADDRESS is null. 
Breaks when variable DATE is equal to 
variable INV.DATE and if the line number is 22. 
Kills the second breakpoint condition. 
Breaks when the third element of the array PRICE 
is equal to 24.98. Only individual array 
elements may be specified. 
Displays the Trace and Breakpoint Tables. 
Kills all breakpoint conditions. 

Examples of B, D, and K Commands. 
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9.121 B(XECUTE) , G(O) AND R(O 01' BYPASS) COMKANDS : DBBUGGBB EXECUTIOR 

I The commands "E", "G", and UN" in oonJunotion with the breakpoint table: 
I control the exeoution of the program under debug oontrol. 

The "E" command will allow the execution of a specified number of lines 
before returning control to the user. The number ot statements to be 
executed is selected by putting a numeric value atter "E". For example 
"E3" will executed three line statements before returning control to the 
user. "E" return will turn off the "E" command. 

COMMAND 

EI0 

E 

Ten line statements will be exeouted before control returns 
to the user. 

Execution continues until interuption by the user, by a 
breakpoint or until program ends. 

The "N" command will allow the 
before control is passed back 
variables will be printed at 
breakpoint', "Nl" equals 'pass 
set "N" to "NO". 

user to bypass any number of breakpoints 
to the user, however, the trace table 
each breakpoint. "NO" equals 'pass one 

two breakpoints', etc. and "N" return will 

COMMAND 

N3 Four breakpoints are passed, although the traoe table values, 
if present, are printed out at each breakpoint. Control is 
then returned to the user. 

The "G" command followed by a line number will allow control 
to the line number indicated. The "G" return command will 
to execute the next command from the current line number 
return oontrol depending on the breakpOint setup. 

to be passed 
cause program 

and it will 

COMMAND 

G153 

G 

Control passes to line number 153 and thereafter to user. 

Control passes to next program line and thereafter to user. 
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9.122 SLASH 'j' COMMAND: DISPLAYING AND CHANGING VARIABLES 

: Variables and arrays can be displayed and changed in either decimal or : 
: string formats. 

To display a variable use the command 'Iv' where 'v' is a variable. For 
example to display the value of the variable name select '/name'. The 
DEBUGGER will respond with the string in the name field and an equal sign. 
If the variable is not to be changed press return. If the variable is to 
be changed put in the new value of the variable desired and press return. 
To display a complete array just place the name of the array after the 
slash. To display one value in the array use the form '/M(x)' or 
'/M(x,y)' where 'x' and 'y' are pOints in the array. The array point may 
then be changed in the same way as for a Single variable. 

A window may be placed after any variable selection by following the 
variable with a';' and the length of the window. For example, to limit 
the variable name to eight characters the command '/name;8' would be used. 
Numeric variables will ignore any window commands. 

The symbolic name of the variable may be replaced with the form '%x,y' 
is the nth variable in that line in 
Examples of displaying and changing 

where tx' is the line number and 'y' 
the same way as the breakpoint table. 
variables follows: 

ICITY IRVINE= 

ISTATE NY=CA 

/FIELD(5) 10= 

1* 

The variable 'city' is displayed but not changed. 

The variable 'state' is displayed as 'NY' and changed to 
'CA' 

The fifth point in array FIELD is displayed as 10 and not 
changed. 

All the symbols in the symbol table are displayed. 
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9.123 VARIOUS DEBUGGEB COMMANDS: ADDITIONAL FEATURES 

: Additional PICK/BASIC Debugger commands 
: a.nd END. 

110 CONTROL 

PC, P, LP, ., L, Z, [], DEBUG: 

The "P" command inhibits all PICK/BASIC program output so that the user 
may look only at the DEBUGGER output. "P" return alternately turns "P" on 
and off. 

The "LP" command forces all output to the line printer which can be used 
for 8. fast tra.ce or hard copy of 8. trace. "LP" return a.lterna.tely turns 
the line printer command on and off. 

The "PC" command is the same as the PICK/BASIC printer close command. All 
data that is waiting to be sent to the printer is output at this time. 

SOURCE CODE DISPLAY 

The "." command will print the next line number to be executed. 

The "L" command will display sorce code lines. "L" will display the 
current line of source. "Ln" will display line 'n'. "Lm-n" will display 
lines 'm-n'. "L'" will display the entire source program. 

SYMBOL TABLE 

The "Z" command will allow the operator to specify a symbol table. After 
the operator enters the program name, that symbol table if present, will 
be ena.bled. The progra.m name ma.y be entered a.s "Item-na.me", "fIle-name 
item-na.me?>, or "file-name,dataname item-na.me". 

STRING WINDOWS 

The string window command "[n,m]" will cause the output of all variables 
to be limited to the substring selected. An example of the command 
follows: 

X=1234567890 
[3,2] Sets the window for the third character position with a string 
length of two. Any printout of x will be 34. 

Setting the window length to zero will turn the string window command off. 
"[ Ca.rr1a.ge-return" will ha.ve the sa.me result. 

ESCAPE TO SYSTEM DEBUGGER 

The "DEBUG" command will pass control to the System DEBUGGER. 

TERMINATION 

The "END" command will terminate the PICK/BASIC and DEBUG programs and 
return control to TCL. 
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9.124 GENERAL CODING TECHNIQUES : HELPFUL HINTS 

: ThiS toPiC presents a number of general coding techniques which the : 
: programmer should keep In mind when writing PICK/BASIC programs. 

The PICK system uses standard attribute and value delimiters. These 
should be defined once In the Initialization portion of the program, and 
then referenced by their variable name. for example: 

AM = CHAR(264) 
VM = CHAR(263) 
SVM = CHAR(262) 

Attribute Mark 
Value Mark 
Secondary Value Mark 

Cursor positioning should be controlled by the following PRINT Statements 
uSing the @ Functions and the Character Functions: 

ERASE SCREEN = PRINT @(-1) HOME = PRINT @(-2) 
CLEAR TO END OF SCREEN = PRINT @(-3) 
START BLINK = PRINT @(-6) 

CLEAR TO END OF LINE = PRINT @(-4) 
STOP BLINK = PRINT@(-6) 

START PROTECT = PRINT @(-7) 
BACKSPACE = PRINT @(-9) 

STOP PROTECT = PRINT @(-8) 
UP 1 LINE = PRINT @(-10) 

DOWN 1 LINE = CHAR(10) RIGHT 1 CHARACTER = CHAR(6) 
BELL = CHAR(7) 

The OPEN statement IS very time consuming and should be 
times as possible. All files should be opened to file 
beginning of the program; access to the files can then 
referencing the file variables. 

executed as few 
variables at the 
be performed by 

The size of programs can be reduced, with & corresponding Increase In 
overall system performance, by reducing the amount of literal storage. 
For example: 

200 PRINT 'RESULT IS ':A+B 
210 PRINT 'RESULT IS ':A-B 
220 PRINT 'RESULT IS ':A*B 
230 PRINT 'RESULT IS ':A/B 

These statements should have been written as fOllows: 

MSG = 'RESULT IS' 

200 PRINT MSG:A+B 
210 PRINT MSG:A-B 
220 PRINT MSG:A*B 
230 PRINT MSG:A/B 
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OperatIons should be pre-defIned rather than repetItIvely performed. ThIs 
operation, for example: 

X=SPACE(9-LEN(OCONV(COST, 'MCA'»):OCONV(COST, 'MCA') 

should have been written as follows: 

E=OCONV(COST, 'MCA') 
X=SPACE(9-LEN(E»:E 

In the same context, the following operation: 

FOR 1=1 TO X'Y+Z(20) 

NEXT 

should have been written as follows: 

TEMP=X'Y+Z(20) 
FOR 1=1 TO TEMP 

NEXT 

The following LOOP construct could be used to access an unknown number of 
multivalues from an attribute (including null values): 

VM=CHAR(263) 
READV ATTR FROM ID, ATTNO ELSE STOP 
VNO=O 
LOOP 

VNO=VNO+l 
VALUE=FIELD(ATTR,VM,VNO) 

WHILE COL2() #0 DO 
PRINT VALUE 

REPEAT 
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9.125 PROGRAMMING EXAMPLES: PYTHAG 

-------_ .......•••••..• _ ................................... . 
THIS PROGRAM FINDS PYTHAGOREAN TRIPLES ........ --_ .........................•.......•.......•••...•• 

PRINT 
PRINT 'SOME PYTHAGOREAN TRIPLES ARE:' 
PRINT 
FOR A=1 TO 40 

FOR B=1 TO A-I 
CC=A*A+B*B 
GOSliB 50 
IF C = INT(C) THEN PRINT B,A,C 

NEXT B 
NEXT A 
STOP 

SQUARE ROOT SUBROUTINE 
50 C=CC/2 

FOR 1=1 TO 20 
X=(C+CC/C)/2 
IF C = X THEN RETURN 
C=X 

NEXT I 
RETURN 

END 

CHAPTER 9 - PICK/BASIC Copyright (e) 1985 PICK SYSTEMS 

PAGE 571 



9.126 PROGRAMMING EXAMPLES: GUESS 

THIS PROGRAM IS A GUESSING GAME *--_ .• -._.- •. _ .. _. __ ._.*--_._ .... _-----------_._-----
HEADING' , 
HISSCORE=O; YOURSCORE=O 

10 PAGE 
PRINT 'GUESS NUMBERS BETWEEN 0 AND 100' 
PRINT 'MACHINE:' :HISSCORE: ' ,': 'YOU: ' :YOURSCORE 
PRINT 
NUM=RND(101) 
FOR 1=1 TO 6 

PRINT 'GUESS ':1:' '. 
INPUT GUESS 
IF GUESS=NUM THEN 

PRINT 
PRINT 'CONGRATULATIONS, YOU WON I ' 
YOURSCORE=YOURSCORE+l 
GOTO 60 

END 
IF GUESS<NUM THEN PRINT 'HIGHER' 
IF GUESS>NUM THEN PRINT 'LOWER' 

NEXT I 
PRINT 
PRINT 'YOU LOST YOU DUMMY, YOUR NUMBER WAS ':NUM 
HISSCORE=HISSCORE+l 

60 PRINT 

END 

PRINT 'AGAIN?': 
INPUT X 
IF X = 'NO' THEN STOP 
GOTO 10 
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9.127 PROGRAMMING EXAMPLES: INV-INQ 

--_ •..••...........................................••••••••••.••. 
THIS PROGRAM QUERIES AN INVENTORY FILE. 
IT READS THE DICTIONARY OF FILE 'INV' TO GET THE ATTRIBUTE 
NUMBERS OF 'DESC' (DESCRIPTION) AND 'QOH' (QUANTITY-ON-HAND). 
THE PROGRAM THEN PROMPTS THE USER FOR A PART-NUMBER WHICH 
IS THE ITEM-ID OF AN ITEM IN 'INV' AND USES THE ATTRIBUTE 
NUMBERS TO READ AND DISPLAY THE PART DESCRIPTION AND 
QUANTITY ON HAND. THE PROGRAM LOOPS UNTIL A NULL PART 
NUMBER IS ENTERED . ................•...•.•.............................••••••••.••.. 

*--- GET ATTRIBUTE DEFINITIONS FROM DICTIONARY OF INVENTORY FILE 
OPEN 'DICT', 'INV' ELSE PRINT 'CANNOT OPEN "DICT INV"'; STOP 
READV DESC.AMC FROM 'DESC',2 ELSE PRINT 'CANT READ "DESC" ATTR'; STOP 
READV QOH.AMC FROM 'QOH' ,2 ELSE PRINT 'CANT READ "QOH" ATTR'; STOP 
OPEN DATA PORTION OF INVENTORY FILE 
OPEN ", 'INV' ELSE PRINT 'CANNOT OPEN "INV"'; STOP 

*--- PROMPT FOR PART NUMBER 
100 PRINT 

END 

PRINT 'PART-NUMBER ': 
INPUT PN 
IF PN = " THEN PRINT '--DONE--'; STOP 
READV DESC FROM PN,DESC.AMC ELSE PRINT 'CANT FIND THAT PART';GOTO 100 
READV QOH FROM PN,QOH.AMC ELSE QOH=O 
PRINT DESCRIPTION AND QUANTITY-ON-HAND 
PRINT 'DESCRIPTION - '. DESC 
PRINT 'QTY-ON-HAND - ': QOH 
PRINT 
GOTO 100 
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9.126 PROGRAMMING EXAMPLES: FORMAT 

10 

THIS PROGRAM FORMATS A PICK/BASIC PROGRAM TO 
DISPLAY BLOCK STRUCTURING BY INDENTING LINES. 

DEFINITIONS 
SP = 6 ;' LEFT MARGIN COLUMN NUMBER 

.• NUMBER OF SPACES TO INDENT 
*----

ID = 3 
INITIALIZATION 
SPX = SP 
LlNE.NO = 0 
INPUT FILE NAME *----
PRINT 
PRINT 

AND PROGRAM NAME 

PRINT 'DATA/BASIC FILE NAME - ':; INPUT FILE 
IF FILE = •• THEN STOP 
OPEN ··.FILE ELSE PRINT 'CANNOT OPEN FILE - ': FILE; GOTO 10 
PRINT 'DATA/BASIC PROGRAM NAME - ':; INPUT NAME 
IF NAME = •• THEN GOTO 10 
NEWITEM = •• 
READ ITEM FROM NAME ELSE 

PRINT 'CANNOT FIND THAT PROGRAM' 
GO TO 10 

END 
GET NEW LINE. IF NONE - THEN DONE 

100 LINE.NO = LlNE.NO + 1 
LINE = EXTRACT(ITEM.LINE.NO.O.O) 
IF LINE = •• THEN 

WRITE NEWITEM ON NAME 
PRINT; PRINT; PRINT '--DONE--'; GOTO 10 

END 
LABEL = •• 
STRIP OFF LEADING/TRAILING SPACES 

200 IF LlNE[l.l] = •• THEN LINE = LlNE[2.32767]; GOTO 200 
210 IF LlNE[LEN(LlNE).l] = •• THEN LINE = LINE[l.LEN(LlNE)-l]; GOTO 210 

LOOK FOR A COMMENT ( ••••• ". OR 'REM') 
IF LINE[l.l] = ••• THEN GOTO 1500 
IF LINE[l.l] = • ,. THEN GOTO 1500 
IF LINE[1.3] = • REM' THEN GOTO 1500 
LOOK FOR 'FOR' 
IF LlNE[1.4]=·FOR • AND INDEX(LlNE. 'NEXT '.1»0 THEN GOTO 2000 
IF LINE[1.4]=·FOR • AND INDEX(LINE.·NEXT '.1)=0 THEN GOTO 1000 
LOOK FOR • END' 
IF LINE = 'END' THEN GOTO 1100 
IF LINE[1.4] = 'END • THEN 

IF LINE[LEN(LINE)-4.5] = • ELSE' THEN GOTO 1200 
END 
LOOK FOR 'NEXT' 
IF LINE[1.5] = 'NEXT • THEN GOTO 1100 

.---- EXTRACT LEADING NUMERIC LABEL 
IF LlNE[l.l] MATCHES 'IN' THEN 

L = 2 
300 IF LlNE[L.l] MATCHES 'IN' THEN L=L+l; GOTO 300 

LABEL = LINE[l.L-l] 
LINE = LINE[L.32767] 
GOTO 200 
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END 
LOOK FOR LINE ENDING IN ' ELSE' OR 'THEN' ('IF' OR 'READ') 
X = LINE[LEN(LINE)-4,61 
IF X = ' THEN' THEN GOTO 1000 
IF X = ' ELSE' THEN GOTO 1000 
THIS IS JUST ANOTHER LINE, THEREFORE NO CHANGE 
GOTO 2000 

*---- INDENT ON SUBSEQUENT LINES 
1000 SP = SP + ID 
GOTO 2000 

OUTDENT ON THIS AND SUBSEQUENT LINES 
1100 SP = SP - ID 
*---- OUTDENT THIS LINE ONLY 
1200 SPX = SPX - ID 

GOTO 2000 
PRINT WITH NO INDENTATION 

1500 SPX = 0 
WRITE NEW LINE 

2000 NEW.LINE = LABEL: STR(' ',SPX-LEN(LABEL» : LINE 
PRINT NEW.LINE 

END 

NEWITEM = REPLACE(NEWITEM,LINE.NO,O,O,NEW.LINE) 
SPX = SP 
GOTO 100 
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9.129 PROGRAMMING EXAMPLES: LOT-UPDATE 

THIS PROGRAM UPDATES DATA ON LOTS IN A HOUSING TRACT. 
ITEM-ID'S IN "LOT" FILE ARE TRACT.NAME*LOT.NUMBER 

100* INITIALIZATION 
PROMPT '=' 
CLEAR 
DIM DESC(30),TYPE(30) 
OPEN 'DICT', 'LOT' ELSE 

END 

PRINT "CAN'T OPEN DICT LOT" 
STOP 

200' GET DESCRIPTIONS, CONVERSIONS 
FOR I = 1 TO 30 

260* 

READ DICT.ITEM FROM I ELSE 

END 

PRINT "DICTIONARY ITEM ''': I: '" NOT FOUND" 
GOTO 260 

D = EXTRACT(DIC.ITEM,3,0,0) ;* S/NAME--DESCRIPTION 
IF D # " THEN DESC(I) = D:STR('. ',16-LEN(D)) 
IF C[1,2] = 'MD' THEN 

END 

TYPE(I) + 'NUM' 
GOTO 260 

IF C[l,l] '0' THEN TYPE(I) 'DATE' 

NEXT I 

OPEN ", 'LOT' ELSE 

END 

PRINT "CAN'T OPEN LOT FILE." 
STOP 

300* GET THE TRACT NAME 
PRINT 
PRINT "TRACT NAME ..... ": 
INPUT TRACT 
IF TRACT = 'STOP' OR TRACT 'END' THEN STOP 
IF TRACT = " THEN GOTO 300 
READ INFO FROM TRACT ELSE 

PRINT "TRACT' ":TRACT: '" OT ON FILE" 
GOTO 300 

END 

400* GET A VALID LOT NUMBER 
PRINT 
PRINT "LOT NUMBER ..... ": 
INPUT NUMBER 
IF NUMBER = " THEN GOTO 400 
IF NUMBER = 'END' OR NUMBER 'STOP' THEN GOTO 300 
IF NUM(NUMBER) = 0 THEN 

PRINT "MUST BE A NUMBER" 
GOTO 400 

CHAPTER 9 - PICK/BASIC Copyright (e) 1985 PICK SYSTEMS 

PAGE 676 



460' 

660' 

END 
NUMBER = TRACT:"':NUMBER 
READ ITEM FROM NUMBER ELSE 

ITEM = " 
PRINT "NEW LOT" 

END 

NOT. SOLD = a 
FOR I = 1 TO 30 

GaSUl! 1000 
IF I = 10 THEN 

END 

IF EXTRACT(ITEM,10,O,O) 
NOT. SOLD = 1 
I = 19 

END 

IF I = 21 THEN 
IF NOT. SOLD THEN GOTO 600 

END 
NEXT I 

VERITY DATA & STORE 
PRINT 
PRINT" OK ": 
INPUT OK 
IF OK = " THEN 

END 

WRITE ITEM ON NUMBER 
GOTO 400 

IF OK = 'L' THEN 
PRINT 
FOR L = 1 TO 30 

ATT = EXTRACT(ITEM,I,O,O) 
IF ATT = " THEN GOTO 660 
PRINT DESC(L): 

;' UPDATES THE I'TH ATTRIBUTE 

" THEN 

IF TYPE(L) = 'DATE' AND NUM(DATE) THEN ATT = OCONV(ATT,'DO') 
IF TYPE(L) = 'NUM' AND NUM(ATT) THEN ATT = 0.01 • ATT 
PRINT ATT 'R###############' 

NEXTL 
GOTO 600 

END 
GOTO 400 

1000' UPDATE'S THE I'TH ATTRIBUTE OF "ITEM" 
IF DESC(I) = " THEN RETURN ;' NOT NEEDED OR NOT FOUND 
PRINT DESC(I): 
CURRENT = EXTRACT(ITEM,I,O,O) 

IF TYPE(I) = 'NUM' THEN 
1100' NEED A NUMBER (AMOUNT) 

PRINT CURRENT·.Ol 'R##############': 
INPUT RESPONSE 
IF RESPONSE = " THEN RETURN ;' JUST LOOKING 
I F RESPONSE = " THEN 

ITEM = REPLACE(ITEM,I,O,O, ") 
RETURN ;' DELETE THIS ATT. 
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END 

END 
IF NUM(RESPONSE) = 0 THEN 

PRINT "MUST BE A NUMBER" 
GOTO 1100 

END 

ITEM = REPLACE(ITEM,I,O,O,RESPONSE"100) 
RETURN 

IF TYPE(I) = 'DATE' THEN 
1200" NEED A DATE 

1260" 

END 

PRINT OCONV(CURRENT, 'DO') 'R###############': 
INPUT RESPONSE 
IF RESPONSE = " THEN RETURN ." JUST LOOKING 
IF RESPONSE = 'T' THEN 

DATE = DATE() 
GOTO 1260 

END 
IF RESPONSE = " THEN 

ITEM = REPLACE(ITEM,I,O,O, ") ." DELETE THIS ATT. 
RETURN 

END 
DATE = ICONV(RESPONSE, 'D') 
IF DATE = " THEN 

PRINT "USE DATE FORMAT 'MONTH/DAY/YEAR'" 
GOTO 1200 

END 

ITEM = REPLACE(ITEM,I,O,O,DATE) 
RETURN 

1300" NO NECESSARY FORMATS 

END 

PRINT CURRENT 'R###############': 
INPUT RESPONSE 
IF RESPONSE = " THEN RETURN 
IF RESPONSE = " THEN RESPONSE 
ITEM = REPLACE(ITEM I,O,O,RESPONSE) 
RETURN 
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9.130 APPENDIX A 

SUMMARY OF PICK/BASIC STATEMENTS 

: This appendix presents the general form for each of the PICK/BASIC: 
: Statements. The statements are listed in alphabetical order. 

STATEMENTS 

ABORT{errnum{,param,param, ... }} 

BREAK ON/OFF 

CALL Oname(argument list) 

CALL name(argument list) 

CASE BEGIN CASE 

CASE expression 
stmts 
CASE expression 
stmts 

END CASE 

CHAIN "any TCL command" 

CLEAR 

CLEABPILE {file.variable} 

COM{MON} variable {,variable} 

DATA expression{,expression ... } 

DELETE {file.variable,} itemname 

DIM variable(dimensions) (,variable(dimensions)} 

ECHO ON/OFF 

END 

EQU{ATE} variable TO equate-variable [, ... } 

FOOTING "text 'options' {text 'options'}" 

FOR ... NEXT---FOR variable = exp TO exp {STEP exp}[WHILE/UNTIL exp} 

NEXT variable 

GOSUB statement-label 
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Ga{TO} st&tement-l&bel 

BEADING "text 'options' [text 'options'}" 

IP expression THEN stmts [ELSE stmts] 

INPUT v&riable {:} 

INPUT @(eolumn,row) variable ['mask'} 

INPUTERB expression 

INPUTTBAP'xx' GOTOn,n,n ... 

INPUTTBAP 'xx' GOSUS n,n,n ... 

INPUTNULL x 

LOCATE('String',Item{,Att#{,Val#]];index#{;sequenee]) THEN/ELSE stmts 

LOCK expression {THEN/ELSE stmts] 

LOOP {stmts] WHILE/UNTIL expression DO {stmts} REPEAT 

HAT v&riable 

HAT array.variable expression 

HAT array. variable HAT array.variable 

HATREAD array.variable PROM {file.variable,] itemname THEN/ELSE stmts 

HATREADU &rr&y.variable FROM {file.vari&ble,} expression THEN/ELSE stmts 

HATWRITE array.variable ON {file.variable,] expression 

HATWRITEU array.variable ON {file.variable,} expression 

NEXT vari&ble 

NULL 

ON expression GOTO/GOSUB statement-label, statement-label 

OPEN {"DICT",] "filename" {TO file. variable} THEN/ELSE stmts 

PAGE {expression] 

PRECISION n 

PRINT {ON expression} print-list 

PRINTER ON/OFF 

PRINTER CLOSE 

PROMPT expression 
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READ v&ri&ble FROM {file.v&ri&ble,} itemn&me THEN/ELSE stmts 

READNEXT v&ri&ble {,vmc}{FROM select.v&ri&ble} THEN/ELSE stmts 

READT v&ri&ble THEN/ELSE/ stmts 

READU v&ri&ble FROM {file.v&ri&ble,} itemn&me THEN/ELSE stmts 

READV v&ri&ble FROM {file.v&ri&ble,} itemn&me,&tt# THEN/ELSE stmts 

READVU v&ri&ble FROM {file.v&ri&ble,} itemn&me,&tt# THEN/ELSE stmts 

RELEASE {{file.v&ri&ble,} expression} 

REM or or 

RETURN 

RETURN TO st&tement-l&bel 

REWIND THEN/ELSE stmts 

RQM {seconds or "time"} 

SELECT {file.v&ri&ble}{TO select.v&ri&ble} 

SLEEP {seconds or "time"} 

STOP {errnum{p&r&m,p&r&m, ... }} 

SUBROUTINE n&me (&rgument list) 

UNLOCK {expression} 

WEOF THEN/ELSE {expression} 

WRITE expression ON {file.v&ri&ble,} itemn&me 

WRITEU v&ri&ble ON {file.v&ri&ble,} itemn&me 

WRITET expression THEN/ELSE stmts 

WRITEY expression ON {file.v&ri&ble,} itemn&me,&tt# 

WRITEVU expression ON {file.v&ri&ble, J itemn&me,&tt# 
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9.131 APPENDIX B 

BASIC INTRINSIC FUNCTION SUMMARY 

This appendix presents the general form for each of the PICK/BASIC 
: Intrinsic Functions. The functions are listed in alphabetical order. : 
: page referenced. 

FUNCTION 

ft( column[, row}) 

ABS(expression) 

ALPHA (expression) 

ASCII(expression) 

CHAR(expression) 

COLl( ) 

COL2() 

COS (expression) 

COUNT (string,substring) 

DATE( ) 

DCOUNT (string, substring) 

DELETE(da.expression,att#{,value#[,sub-value#}}) 

EBCDIC(expression) 

EXP(expression) 

EXTRACT(da.expression,att#[,value#{,sub-value#}}) 

FIELD(expression,delimiter,occurence#) 

ICONV(expression,conversion) 

INDEX(string,sub-string,occurence#) 

INSEBT(da.expression,att#{,value#{,sub-value#, }}[;}new.expression) 

INT(expression) 

LEN(expression) 

LN 

MOD(numerator, denominator) 
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NOT(expression) 

NlJH(expression) 

OCONV(expreSsiOn,OOnverSiOn) 

PWR(expresslon,pOwer) 

REM(numerator,denominator) 

REPLACE(da.expression,att#{,value#{,sub-value#, }}{; }new.expression) 

BND(expression) 

BEQ(expression) 

BIN (expression) 

BPACE(length) 

BQRT (expression) 

8TR(expression,oocurence#) 

TAN (expression) 

TIME( ) 

TIHEDATE( ) 

TRIM(expression) 
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9.132 APPENDIX C 

BASIC COMPILER ERROR MESSAGES 

: This appendix presents a list of the error messages which may occur as a : 
: result of compiling a PICK/BASIC program. 

ERROR NO. ERROR MESSAGE 

BO 

BIOO 

BIOI 

BI02 

BI03 

BI04 

BlO5 

BI06 

BID? 

BI08 

BI09 

BllO 

Blll 

PROGRAM 'xx' COMPILED. 
n FRAMES USED. 

COMPILATION ABORTED; 
NO OBJECT CODE 
PRODUCED 

MISSING "END", NEXT", 
"WHILE", "UNTIL", 
"REPEAT", OR "ELSE"; 
COMPILATION ABORTED, 
NO OBJECT CODE 
PRODUCED 

BAD STATEMENT 

LABEL "C" IS 
MISSING 

LABEL "C" IS 
DOUBLY DEFINED 

"C" HAS NOT 
BEEN DIMENSIONED 

"C" HAS BEEN 
DIMENSIONED AND USED 
WITHOUT SUBSCRIPTS 

"ELSE" CLAUSE MISSING 

"NEXT" STATEMENT 
MISSING 

VARIABLE MISSING IN 
"NEXT" STATMENT 

"END" STATEMENT 
MISSING 

"UNTIL" OR "WHILE" 
MISSING IN "LOOP" 
STATEMENT 

PICK/BASIC program compiled with 
no compilation errors. This is not 
an error; it simply informs that 
compilation is completed. 

Compilation errors present. 

Compilation error present. 

Unrecognizable statement. 

Label indicated by GO TO or G08UB 
was not found. 

More than one statement was found 
beginning with the same label. 

Subscripted variable was not 
dimensioned. 

Dimensioned variable used without 
subscripts. 

ELSE clause is missing. 

NEXT statement is missing in 
FOR-NEXT loop. 

Iteration variable is missing in NEXT 
st&tement. 

END statement is missing in multi­
line IF statement. 

UNTIL or WHILE clause is missing in 
a LOOP statement. 
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B1l2 

B1l3 

B1l4 

B1l5 

BllB 

B1l7 

B1l8 

B1l9 

B120 

B121 

B122 

"REPEAT" MISSING IN REPEAT is missing in a. LOOP sta.tement. 
"LOOP" STATEMENT 

COLUMN B Ga.rba.ge following a. lega.l sta.tement 
TERMINATOR MISSING or quote missing. 

MAXIMUM NUMBER OF Using the defa.ult descriptor size of 
VARIABLES EXCEEDED 10, the ma.ximum number of va.ria.bles 

(including a.rra.y elements) is 3274. 

LABEL 'C' IS USED The equa.te-va.ria.ble is referenced 
BEFORE THE EQUATE STMT before it ha.s been defined. 

LABEL 'C' IS USED A common va.ria.ble ha.s been referenced 
BEFORE THE COMMON STMT before it is put in common. 

LABEL 'C' IS MISSING An a.rra.y is referenced without 
A SUBSCRIPT LIST a. subscript list. 

LABEL 'C' IS THE 
OBJECT OF AN EQUATE 
STMT AND IS MISSING 

WARNING - PRECISION 
VALUE OUT OF RANGE -
IGNORED! 

WARNING - MULTIPLE 
PRECISION STATEMENTS -
IGNORED! 

LABEL 'C' IS A 
CONSTANT AND CAN NOT 
BE WRITTEN INTO 

LABEL 'C' IS 
IMPROPER TYPE 
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9.133 APPENDIX D 

BASIC RUN-TIME ERROR MESSAGES 

This appendix presents a list of the error messages which may occur as a 
result of executing a PICK/BASIC program. Warning messages indicate that 
illegal conditions have been smoothed over (by making an appropriate 
assumption), and do not result in program termination. Fatal error 
messages result in program termination. 

WARNING MESSAGES 

Error 
~ Error Message 

BIO VARIABLE HAS NOT BEEN 
ASSIGNED A VALUE; 
ZERO USED! 

Bll 

B13 

B16 

B19 

B20 

B24 

B209 

B2l0 

TAPE RECORD TRUNCATED 
TO TAPE RECORD LENGTH! 

NULL CONVERSION CODE 
IS ILLEGAL; 
NO CONVERSION DONE! 

NON-NUMERIC DATA WHEN 
NUERIC REQUIRED; 
ZERO USED! 

ILLEGAL PATTERN 

COLI OR COL2 USED 
PRIOR TO EXECUTING 
A FIELD STMT; ZERO 
USED! 

DIVIDE BY ZERO ILLEGAL; 
ZERO USED! 

FILE IS UPDATE 
PROTECTED 

FILE IS ACCESS 
PROTECTED 

An unassigned variable was referenced. 
(A value of 0 is assumed.) 

An attempt was made to write more onto 
a tape record than the tape record 
length. (The record is truncated to tape 
record length.) 

A string variable that should have a 
value is aotually null. 

A non-numeric string was encountered 
when a number was required. (A value of 
o is as sumed. ) 

Illegal pattern used with MATCH or 
MATCHES operator. 

COLI or COL2 function used before FIELD 
function used. (A value of 0 is assumed.) 

Division by zero attempted. (A value of 
o is assumed.) 
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FATAL ERROR MESSAGES 

Errol' 
~ Errol' Message 

B12 FILE HAS NOT BEEN 
OPENED 

B14 BAD STACK DESCRIPTOR 

B15 ILLEGAL OPCODE: C 

B17 ARRAY SUBSCRI PT 
OUT-OF-RANGE 

BIS ATTRIBUTE LESS THAN 
-1 IS ILLEGAL 

B25 PROGRAM "C" HAS 
NOT BEEN CATALOGED 

B27 RETURN EXECUTED WITH 
NO GOSUB 

B28 NOT ENOUGH WORK SPACE 

B30 ARRAY SIZE MISMATCH 

B31 STACK OVERFLOW 

B32 PAGE HEADING 
EXCEEDS MAXIUM OF 
1400 CHARACTERS 

B33 PRECISION DECLARED 
IN SUBPROGRAM 'c' IS 
DIFFERENT FROM THAT 
DECLARED 

Ca.use 

File Indicated In I/O statement has 
not been opened via an OPEN statement. 

This error message Is generated If the 
the lengths of the Input-lists or 
lengths of the input-lists or output­
luts in the CALL and SUBROUTINE state­
ments are different, If an a.ttempt Is 
made to exeoute an external subroutine 
as a main program or If a file variable 
Is used as an operand. 

Object oode for this item Is not legal. 

Array subsorlpt Is less than or equal 
to zero or exceeds the row 01' oolumn 
number Indicated by a DIM statement. 

Attribute less than on speoified In 
READV or WHITEV statement. 

The speoifled external subroutine must 
be oataloged before appearing in a CALL 
statement. 

RETURN statement executed prior to 
GOSUB. 

Not enough work spaoe assigned at 
LOGON to run program. 

Array sizes in MAT Copy statement, or 
In CALL and SUBROUTINE statements, do 
not match. 

The program has attempted to oall too 
ma.ny nested subroutines. 

Pa.ge heading Is too long. 

Precision must be the same between 
calling programs and subroutines. 

B34 FILE VARIABLE USED WHERE STRING EXPRESSION EXPECTED 

B41 LOCK NUMBER IS 
GREATER THAN 47 

Ma.xlum of locks available Is 47. 
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9.134 LIST OF ASCII CODES 

: This appendix presents a list of ASCII codes used in the PICK system. 

DECIMAL HEX CHARACTER SPECIAL USE IN PICK 

0 0 NUL Null prompt character 
1 1 SOH Cursor home on CRT Terminal 
2 2 STX 
3 3 ETX 
4 4 EOT 
6 6 ENQ 
6 6 ACK Cursor forward on CRT Terminal 
7 7 BEL Bellon CRT Terminal 
8 8 BS 
9 9 HT 

10 A LF Cursor down on CRT Terminal 
11 B VT Vertical address on CRT Terminal 
12 C FF Screen erase on CRT Terminal 
13 D CR Carriage return on CRT Terminal 
14 E SO 
15 F SI 
16 10 DLE Horizontal address on CRT Terminal 
17 11 DCl 
18 12 DC2 
19 13 DC3 
20 14 DC4 
21 16 NAK Cursor back on CRT Terminal 
22 16 SYN 
23 17 ETB 
24 18 CAN 
26 19 EM 
26 lA SUB Cursor up on CRT Terminal 
27 IB ESC 
28 lC FS 
29 ID GS 
30 IE RS 
31 IF US 
32 20 SPACE 
33 21 I 
34 22 
35 23 # 
36 24 $ 
37 26 % 
38 26 8< 
39 27 
40 28 
41 29 
42 2A 
43 2B + 
44 2C 
45 2D 
46 2E 
47 2F / 
48 30 0 
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DECIMAL 
-4-9--

50 
51 
52 
53 
54 
55 
56 
57 
56 
59 
60 
61 
62 
63 
64 
65 
66 
67 
66 
69 
70 
71 
72 
73 
74 
75 
76 
77 
76 
79 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
90 
91 
92 
93 
94 
95 
123 
124 
125 
126 
127 
251 
252 
253 
254 
255 

HEX 
31 
32 
33 
34 
35 
36 
37 
36 
39 
3A 
3B 
3C 
3D 
3E 
3F 
40 
41 
42 
43 
44 
45 
46 
47 
46 
49 
4A 
4B 
4C 
4D 
4E 
4F 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
5A 
5B 
5C 
5D 
5E 
5F 
7B 
7C 
7D 
7E 
7F 
FB 
FC 
FD 
FE 
FF 

CHARACTER 
1 
2 
3 
4 
5 
6 
7 
6 
9 

> 
? 
@ 

A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
o 
P 
Q 
R 
S 
T 
U 
V 
W 
X 
Y 
Z 
[ 
I 
[ 

DEL 
SB 
SYM 
YM 
AM 
SM 

SPECIAL USE IN PICK 

Start buffer 
Secondary Value Mark 
Value Mark 
Attribute Mark 
Segment Mark 
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9.135 APPENDIX P 

SUMMARY OF THE PICK/BASIC DEBUGGER COMMANDS 

: The following is a summary of all the PICK/BASIC DEBUGGER commands and: 
: their descriptions. 

Bx 

D 

DEBUG 

DE 

En 

END 

G 

Gn 

K 

Kx 

Ln# 

LP 

Nx 

OFF 

P 

PC 

R 

S 

T 

Tv 

Set breakpoint condition table where 'x' is a simple 
logical expression, which may be composed of < (less 
than), > (greater than), = (equal to), # (not equal to), 
& (and), and the special operator. (line number). 

Displays breakpoint and trace tables. 

Escape to standard debugger. 

Short form of DEBUG. 

Step on n+l instructions. E [CR] turns mode off. 

End execution of PICK/BASIC program and return to TCL. 

Proceed from breakpoint. 

Go to line n. 

Kills all breakpoint conditions in table set by 'B' 
command. 

Kills breakpoint condition 'x' 
breakpoint number from 1-4. 

where 'x l is the 

Display source code lines starting at n and continuing 
for # lines. 

All output forced to printer reverses status each time 
LP is selected. 

Continue thru x+l breakpoints before stopping. 

Log off. 

Inhibit PICK/BASIC program output. 

Printer close - output to spooler. 

Pops return stack. 

Display subroutine stack. 

Turns breakpoint trace table alternatley off and on. 

Set variable 'v' in trace breakpoint table. 
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U 

Uv 

v 

z 

? 

Iv 

Im(x) 

Im(x,y) 

1m 

1* 

[x,yl 

NOTE: 

Remove all breakpoint traoe table variables set by 'T' 
command. 

Remove breakpoint traoe variable 'v' from table. 

Verify objeot oode. 

Request symbol table. 

Current statement number. 

Display ourrent program name, 
verifioation status. 

Print value of a variable 'v'. 

line # and objeot oode 

Print value of a point 'x' in array 'm'. 

Print value of pOint 'x,y' in array 'm'. 

Print the entire array where 'm' is the array. 

Dump entire symbol table. 

String window where 'x' equals the start of the string 
and 'y' equals the length of the string. This oommand 
effeots all outputs of variables and has no effeot on 
input. 

Removes string window (setting string length to zero has 
the same effeot). 

Equal sign prints out after the printing of a variable 
in any slash oommand exoept '1m'. The value of the 
variable may be ohanged at this point. 

Carriage return terminates all oontrols. 

A linefeed equals G [CRl 

Break key breaks to PICK/BASIC DEBUGGER from PICK/BASIC program 

at end of line. 

PICK/BASIC DEBUGGER prompts with 
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9.136 APPENDIX G 

BASIC DEBUGGER MESSAGES 

The following informative, warning or error messages are 
used by the BASIC DEBUGGER. 

*E x Single step breakpoint at line number 'x'. 

*Bn x Table breakpoint at line number 'x', 'n' equals 

number of breakpoint. 

*V=x Value of variable at breakpoint. 

*Nvar Variable not found in statement. 

CMND? Command not recognized. 

NSTAT# Statement number out of range of program. 

SYM NOT FND Symbol not found in table. 

UNASSIGNED VAR Variable not assigned a value. 

STACK EMPTY The subroutine return stack is empty. 

STACK ILL Illegal subroutine return stack format. 

TBL FULL Trace or break table full. 

ILLGL SYM Illegal symbol. 

NOT IN TBL Not in trace break table. 

NO SYM TAB Symbol table not in file. 

CHAPTER 9 - PICK/BASIC Copyright (c) 1986 PICK SYSTEMS 

PAGE 692 



CHAPTER 10 

SYSTEM MAINTENANCE 

THE PICK SYSTEM 

USER MANUAL 

PROPRIETARY INFORMATION 

This document contains information which is 
proprietary to and considered a trade secret of 
PICK SYSTEMS It is expressly agreed that it shall 
not be reproduced in whole or part, disclosed, 
divulged, or otherwise made availble to any third 
party either directly or indirectly. Reproduction 
of this document for any purpose is prohibited 
without the prior express written authorization of 
PICK SYSTEMS. All rights reserved. 
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10.1 VIRTUAL MEMORY STRUCTURE 

PICK is a multi-programmable virtual memory machine with all of the 
: virtual memory (i.e., disc) being directly addressable as if it were real: 
: memory (i.e., core). 

The virtual memory of an PICK system resides on a magnetic disc drive, 
which is divided into 512 byte "Frames". the frames are given Frame-ID's, 
or "FID"s numbered 1, 2, 3 ... up to the maximum FID, which depends upon 
the size of the disc. 

The lower-numbered frames on the disc are "ABS" frames, which contain 
system software and workspaces. all frames above the ABS area are 
available for use in files. those frames not used in files make up the 
Available Space, sometimes called "Overflow". 

EXECUTABLE AREA (ABS) 

The ABS area oonsists of executable object code and process workspaces. 
Software written in PICK assembly language is loaded onto disc in the 
executable area. The length of the executable area is a system generation 
parameter, and must be between 511 and 4095. Frames 1 through 399 of the 
executable area are reserved for current and future PICK software. The 
remaining frames are available for user-written assembly language 
programs. 

WORK AREA 

The PICK operating system allows multi-programming, which means more than 
one different program may be executed, on a time-sharing baSiS, by the 
CPU. each running program, or process, has a "Primary" workspace area of 
32 contiguous frames, the first of which is called the "Process Control 
Block" (PCB). 

The PCB of channel zero is normally frame 512 (200 hex). PCB's for 
succeeding processes are separated by 32, and therefore the PCB for 
channel one is 544 (220 hex), channel two is 240 hex, etc. 

Additionally, larger "Seoondary" workspace blocks are reserved following 
the last primary workspace, that of the SPOOLER. WSSTART is the starting 
FID of the secondary workspaces, which continue to the end of the work 
area. each process has three secondary workspaces, usually of 100 frames 
each. 

PILES AND OVERFLOW 

After the work area are the PICK files, beginning with the SYSTEM file. 
The base of the SYSTEM file, SYSBASE, is the beginning of the file space. 
on a newly generated or restored system, all other files on the system 
immediately follow the SYSTEM file. At the end of the files is the start 
of Available Space (overflow), which then continues until the end of the 
disc--MAXPID. (See the left side of the first figure.) 

On a running system, the overflow area will become "fragmented", as frames 
are taken from and returned to the overflow pool. (See the right side of 
the second figure.) 
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, +'-----+ 
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MAXFID I V 
Flles &nd Av&ll&ble Sp&oe, &tter & flle-restore-(left) 

&nd &fter undergolng norm&l fr&gment&tlon (rlght) 
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10.2 ADDITIONAL WORK-SPACE ALLOCATION 

: The "additional workspace" is a set of contiguous, linked frames that is : 
: initialized by the system at coldstart or system-generation time. 

There are several processors in the system that require large amounts of 
workspace, or buffer area. This workspace is pre-assigned, and need not 
be linked up at LOGON time. The workspace is linked after a file-restore, 
or it may be linked from TCL by use of the LINK-WS verb. The SPOOLER 
process links the workspace for all the other lines, and no other user can 
log on the system while this linkage is taking place; the message: 

LINKING WORK-SPACE; WAIT 

will appear until the spooler has finished the lInkage. 

The starting FID of the workspace may be computed as below: 

WSSTART = 612 + (number of lines)*32. Each line has three (3) workspaces 
of one hundred (100) contiguous frames. 

The workspace may be linked on a live system using the LINK-WS verb on the 
SYSPROG account. This may be done if it is suspected that the links of 
the additional workspace have been destroyed for some reason. One 
manifestation of this situation is that BASIC programs may terminate with 
the "NOT ENOUGH WORK SPACE" message. Work-space links should be 
particularly suspect if a program or process aborts on one channel, but 
works correctly on others. 

The general form of the verb to reI ink the workspace is: 

LINK-WB {(n{-m})} 

If the "(n)" or "(n-m)" is omitted, the workspace of ALL lines will be 
relinked, except those of lines.logged on and that of the spooler process. 
The parenthetical specification may be used to limit the relinking process 
to lines "n", or "n" through "m" only. 

As the linkage proceeds, the line-number of the process whose workspace is 
currently being linked is displayed on the terminal; if the line is 
logged on, the message "ONI" will be dIsplayed, and THE WORK-SPACE IS NOT 
RELINKEDI 

The spooler's workspaoe can only be rei inked via a coldstartl 
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10.3 THE FILE AREA 

Beginning immediately after the Work Area, the remainder of 
memory (called the File Area) is available for the storage 
files. The portions of the File Area that are not allocated 
are maintained as a pool of Available Space. 

the vi rtual 
of data in 
to the files 

The beginning of the File Area is a system generation parameter. It may 
be computed via the following general formula: 

Start of File Area = (FID of first PCB) + 
((number of processes)*32 + 
((number of processes)*(pre-assigned work-space) *3 

Pre-aSSigned work-space is set to 100 frames per process per work-space. 
Each process (including the spooler) has 3 secondary workspaces of 100 
frames each. 

As an example, a system with 
processes including the spooler) 
frame: 

16 communication lines (therefore 17 
will have the start of the file area at 

512 + (17 • 32) + (17 • 300) = 6156 

The end of the File Area is the highest available disc frame, MAXFID. 

File Area frames which are not allocated to the files are maintained as a 
pool of Available Space, often called "Overflow". Available Space is used 
by the Pick system file management routines as additional data space, as 
well as to other processors as scratch work space. The Pick Computer 
System maintains a table of pOinters that define the Available Space, 
which may be either in a "linked" form, or in a "contiguous" form. 
Contiguous Available Space, as the name implies, consists of blocks of 
contiguous frames (defined by starting and ending numbers) that can be 
taken out of the pool either singly or as a block. Linked Available Space 
can only be taken a frame-at-a-time. Conversely, space may be released by 
processors to the linked available pool a frame-at-a-time, or to the 
contiguous pool as a block. 

At the conclusion of a File-Restore process on the Pick system, an initial 
condition may be said to exist; there will be one principle block of 
contiguous available space, extending from the end of the current data 
space through the last available data frame. This is illustrated in the 
first figure; the results of the POVF (print overflow) verb indicate that 
there is no linked overflow space (blank line at the top of the output), 
and only one contiguous block of space. 
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As the system obtains and releases Available Space (and as files are 
created and deleted), the Available Space gets fragmented; at any 
particular time there may be several blocks of contiguous Available Space, 
and a chain of linked Available Space. Available frames will be placed in 
the linked Available Chain only when there are 31 sets of contiguous 
Available space (representing the maximum that the system space management 
routines can maintain). This is illustrated in the second figure; here 
the linked Available chain starts at FID 23469 and contains 400 frames. 
There are also several sets of contiguous Available space as shown by the 
pairs of FIDs displayed. 

Logically, there is no difference between Available space in linked chain 
and that in the contiguous sets; however, certain processors obtain 
frames from the contiguous space only, for example the CREATE-FILE 
processor, and the MEM-DIAG processor. Therefore, if the system Available 
space is severely fragmented, while there may be actually be enough disc 
space to create a large file, for example, there may not be enough 
available as a contiguous block. Periodically, a File-Restore may be run 
to restore contiguous Available space from the linked Available space 
chain. 

(SEE: POVF) 

>POVF [CRl 

23967- 97799 

TOTAL NUMBER OF CONTIGUOUS FRAMES AVAIABLE= 63812 

Results of POVF immediately after a file-restore 
(One contiguous block of Available space only) 

>POVF [CRl 
23469 (400) 

8112- 8117 6) 
23789- 23801 13) 
26681- 26692 12) 
34602- 36123 622) 
37091- 37091 1) 
37099- 37100 2) 
43100- 44234 1136) 
46343- 46443 101) 
46448- 46448 1) 
46464- 46464 1) 
47011- 47444 434) 
47681- 47760 90) 
48018- 48018 1) 
48233- 48268 36) 
61111- 63234 2124) 
60000- 97799 (37800) 

9000-
26000-
27123-
36800-
37093-
38100-
46680-
48446-
46461-
46468-
47460-
48012-
48020-
48299-
63400-

9000 
25678 
27323 
36801 
37093 
38100 
46681 
46445 
46461 
46474 
47492 
48017 
48101 
48299 
63801 

1) 
679) 
201) 

2) 
1) 
1 ) 
2) 
1) 
1) 

17) 
33) 

6) 
82) 

1) 
202) 

TOTAL NUMBER OF CONTIGUOUS AVAILABLE FRAMES= 43509 

Results of POVF after normal system operation. 

CHAPTER 10 - SYSTEM MAINTENANCE Copyright (c) 1986 PICK SYSTEMS 

PAGE 598 



10.4 FRAME FORMATS 

: A Frame is a block of 612 bytes that is referenced by a unique number: 
: called the Frame Identifier, or FID. 

There are two types of frames in the Pick system - ABS frames, and FILE 
frames. The FILE frames contain only 600 bytes of data, the remaining 12 
bytes being the "link fields". ABS frames may be obJect-code'(assembly or 
PICK/BASIC-compiled obj'ect code), buffers or other workspaces required by 
the system. 

Linked frames are used to define data areas which may be greater than 1 
frame in length. The groups in data files may expand as more data is 
placed in the group, so when the end of a frame is reached, another frame 
is obtained from the system Available Space pool and linked to the end of 
the group. The format of the linked frame is as follows: 

byte: 0 1 2 3 4 6 6 7 S 9 A B C 

nnef . . forward link ... . . backward link ... npcf start 
of data 

where: 

• = 

nncf 

npcf 

forward link 

Unused byte. 

Number of next contiguous frames (count of frames that are 
linked forwards of this one, whose FID's are sequential to 
this FID). 

Number of previous contiguous frames (count of frames that 
are linked backwards to this one, whose FID's are 
sequential to this FID). 

FID of the frame that is next in logical sequence to this 
one. 

backward link = FID of frame that is logically previous to this one. 

The first frame of a linked set of frames will have zero "npcf" and 
"backward link" fields, and the last frame of such a set will have zero 
"nncf" and "forward link" fields. The "nncf" and "npcf" fields are also 
normally zero, except in the "linked workspace" allocated to each process, 
and in files that have a separation greater than one. 

Following the link fields is the 600-byte data block. 

Unlinked frames have no specified format; all 612 bytes of the frame may 
be used by the system. 
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10.5 DISPLAYING FRAME FORMATS; THE DUMP VERB 

: The DUMP verb may be used to display data in a frame. The data display: 
: may be specified in either character or hexadecimal format. 

FORMAT: 

DUMP nl{-n2J,options 

"nl" and "n2" are numbers that may' be spec1fied in decimal, or in 
hexadecimal by preceding the hex number with a period (.). nl and n2 
contain the FID of the frame or the core location of the buffer being 
dumped. Options are specified just as normal statement options, single 
characters, optionally separated by commas. Valid options are specified 
in the table below: 

DESCRIPTION 

G Group; specifies that the data starting at frame nl is to be dumped, 
and that the dump continue following either the forward or backward 
links (depending on whether the U option is not or is specified). 
The dump will terminate when the last frame in the logical chain has 
been found. 

L Links; specifies that the dump be confined to the 
frame(s) concerned; no data is displayed. 

"links" of the 

N Nostop; if the data is printed on the terminal, specifies that the 
end-of-page stop be inhibited. 

P Printer; the display is routed to the line-printer. 

U The data or links are traced logically Upwards; 
backward links are used to continue the display. 

that is, the 
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)DUMP 6950,L [CRl 

FID: 
+FID: 

6950 
6967 

o 6967 0 
o 0 6950 

o 
o 

lB26 
lB37 

o 
o 

lB37 
o 

o 0 
lB26 0 

In the example above, the display indicates that 6950 is the FID whose 
links are being dumped; the "nncf" field is 0; the "forward link" 
field is 6967; the "backward link" field is 0; the "npcf" field is 
O. Data in parentheses are the same numbers displayed in 
hexadecimal. The next line displays the link fields of FID 6967; 
the "+" indicates that this FID is logically "forward" of the 
preceding one. 

)DUMP .lB37,X [CRl 

FID: 

0000 
0010 
0020 
0030 
0040 
0050 
0060 
0070 
0080 
0090 
OOAO 
OOBO 
OOCO 
OODO 
OOEO 
OOFO 
0100 
0110 
0120 
0130 
0140 
0150 
0160 
0170 
0180 
0190 
OlAO 
01BO 
OlCO 
01DO 
OlEO 
OlFO 

6967 : o o 6950 o lB37 

00000000 00000000 lB260000 2A2A2A2A 
2A2A2A2A 2A2A2A2A 2A2A2A2A 2A2A2A2A 
2A2A2A2A 2A2A2A2A 2A2A2A2A 2A2A2A2A 
2A2A2A2A 2A2A2A2A 2A2A2A2A 2A2A2A2A 
2A2A2A2A 2A2A2A2A FE2A2020 54484953 
2050524F 4752414D 20464F52 4D4l5453 
20412044 4154412F 42415349 43205052 
4F47524l 4D20544F 2020FE2A 20204449 
53504C4l 5920424C 4F434B20 53545255 
43545552 494E4720 42592049 4E44454E 
54494E47 204C494E 45532EFE 2A2A2A2A 
2A2A2A2A 2A2A2A2A 2A2A2A2A 2A2A2A2A 
2A2A2A2A 2A2A2A2A 2A2A2A2A 2A2A2A2A 
2A2A2A2A 2A2A2A2A 2A2A2A2A 2A2A2A2A 
2A2A2A2A 2A2A2A2A 2A2A2A2A FE2A2D2D 
2D2D2D2D 20444546 494E4954 494F4E53 
FE313020 2020204C 4F4F50FE 20202020 
20202020 20535020 3D203620 20202020 
20202020 203B2A20 4C454654 204D4l52 
47494E20 434F4C55 4D4E204E 554D4245 
52FE2020 20202020 20202049 44203D20 
33202020 20202020 2020203B 2A204E55 
4D424552 204F4620 53504143 45532020 
20544F20 494E4445 4E54FE20 20202020 
20202020 464C463D 30202020 20202020 
20202020 3B2A2046 554E4B59 204C494E 
4520464C 4147FE2A 2D2D2D2D 20494E49 
5449414C 495A4154 494F4EFE 20202020 
20202020 20535058 203D2053 50FE2020 
20202020 2020204C 494E452E 4E4F203D 
2030FE2A 2D2D2D2D 2D2D2049 4E505554 
2046494C 452D4E41 4D45203D 20224250 

o 

o 
16 
32 
48 
64 
80 
96 

112 
128 
144 
160 
176 
192 
208 
224 
240 
256 
272 
288 
304 
320 
336 
352 
368 
384 
400 
416 
432 
448 
464 
480 
496 

Sample usage of the DUMP verb. 

o lB26 0) 

: ......... & .. ****: 
:****************: 
:** ••• ***** •••••• ; 
.••• ********** •••. . . 
.**** •••• A* THIS: 
: PROGRAM FORMATS: 
: A DATA/BASIC PR: 
:OGRAM TO DI: 
:SPLAY BLOCK STRU: 
:CTURING BY INDEN: 
:TING LINES. A"": 
:****************: 
.••••• ** •••••••••. . . 
:** ••••••••••• ***: 
: ••••• ** ••••• A. __ : 

DEFINITIONS: 
:A10 LOOr 

SP = 6 
;' LEFT MAR: 

:GIN COLUMN NUMBE: 
:RA ID = : 
:3 ;' NIT: 
:MBER OF SPACES 

TO INDENT A 
FLF=O 
;' FUNKY LIN: 

:E FLAGA.---- INI: 
:TIALIZATIONA 

SPX = sr 
LINE.NO =: 

OA. ______ INPUT: 
FILE-NAME = "BP: 
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10.6 THE SYSTEM FILE and SYSTEM-level FILES 

The SYSTEM fIle Is the hIghest-level fIle In the PICK fIle hIerarchy. It 
: contaIns the fIle-poInters to every account In the data-base, as well as : 
: poInters to the system-level flIes such as ACC, PROCLIB, etc. 

EntrIes In the SYSTEM fIle defIne 
neccessary for the PICK software. 

user M/DICT's or specIal flIes 

the M/DICT poInters are eIther D (fIle defInItIon) or Q (fIle synonym) 
Items. The Item-ID's of such Items are the USER-NAMES that the user 
enters when the system requests hIm to LOGON. Such Items are created by 
the CREATE-ACCOUNT processor, (for D items,) or by use of the EDITOR or 
COpy processor for Q Items. The format of user-IdentIficatIon Items Is 
dIscussed In the sectIon on USER IDENTIFICATION ITEMS. 

The SYSTEM fIle also contaIns the fIle-poInters to the system-level flIes 
that are necessary to the proper functIonIng of the system. These flIes 
are: 

ACC 
BLOCK-CONVERT 
POINTER-FILE 
PROCLIB 
SYSTEM-ERRORS 

(Accounting fIle) 
(for BLOCK-PRINT and PICK/BASIC (A) optIon) 
(Saved llsts.) 
(Standard system PROC lIbrary) 
(DIsc errors) 

The ACC fIle (AccountIng hIstory) has two types of Items; those that 
IndIcate the actIvely logged-on users, and the accountIng-hIstory data 
Items that keep track of the usage statIstIcs of each user. The format of 
the Items In thIs fIle Is dIscussed In later sectIons. 

The ACC flIes have a tri-level structure, wIth an ACC account, an ACC 
dIctIonary and an ACC data sectIon. 

The BLOCK-CONVERT fIle contaIns two unrelated types of Items: 

1) Items that defIne the format used In the characters dIsplayed when 
the BLOCK-PRINT verb Is used. 

2) Items that are used to prInt a descrIptIve message when the "A" 
(assembly-code) optIon Is used when compIlIng a PICK/BASIC program. 

The BLOCK-CONVERT fIle Is a sIngle-level fIle. 

The POINTER-FILE contaIns Items that are "poInters" to bInary data 
strIngs. It Is referenced ImplIcItly whenever the SAVE-LIST, GET-LIST, 
DELETE-LIST, CATALOG or DECATALOG verbs are used. The POINTER-FILE Is a 
sIngle-level fIle. The fIle-defInIng entry "POINTER-FILE" In the SYSTEM 
fIle must have the code "DC" In lIne 1. ThIs IndIcates that the flle 
contaIns non-standard, bInary data Items. 
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The PROCLIB file is a single-level file that contains commonly used PROCs, 
such as CT (Copy to Terminal), LISTU (List active users), etc. 

The SYSTEM-ERRORS file is a three-level file reserved for logging system 
errors. currently its only use is to store disc errors. 

Level 0 SYSTEM dictionary 

Level 1 ACC BLOCK-CONVERT POINTER-FILE PROCLIB SYSTEM-ERRORS 
(account) dictionary dictionary dictionary (account) 

Level 2 ACC 
dictionary 

Level 3 ACC 
data 

SYSTEM-level files 

SYSTEM-ERRORS 
dictionary 

SYSTEM-ERRORS 
data 
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10.7 THE BLOCK-CONVERT AND POINTER-FILE DICTIONARIES 

: This section describes the format of entries in the BLOCK-CONVERT, and : 
: POINTER-FILE dictionaries. 

BLOCK-CONVERT dictionary: 

There are two types of entries in the BLOCK-CONVERT file; type I is the 
entry that forms the characters for the BLOCK-PRINT verb. Its format is: 

Item-id: is the character to be formed; that is, the item whose item-id 
is "C" will form the character C; that whose item-id is "{" will form the 
character (, etc. 

The first attribute contains a code of the form: 

nrc) 

where "n" is the width of the character matrix (the depth of all 
characters formed is fixed at 8); and the optional "c" is a character 
that will replace the item-id in the generation of the BLOCK-PRINT form. 

There must be 8 succeeding attributes, each one specifying the format of a 
row in the generated form. Each attribute must begin with a "C" or a "B", 
specifying a character Insertion or a blank insertion respectively, 
followed by the number of such Insertions needed; optionally, additional 
numbers may be specified, separated by commas. Each succeeding number 
switches the insertion from character to blank and vice-versa. The sum of 
all numbers must equal the character width specified In attribute 1. See 
the first example. 

The second type of data In the BLOCK-CONVERT file 
digit item-id, corresponding to the PICK/BASIC 
PICK/BASIC compiler; attribute 1 Is the symbolic 
These entries are used by the "A" option of the 
generate a listing of the PICK/BASIC object code. 

has a two-hexadeclmal­
opcode generated by the 

name for the opcode. 
PICK/BASIC compiler to 

POINTER-FILE dictionary: 

This file contains the pOinters to select-lists (stored by the SAVE-LIST 
verb) and to cataloged PICK/BASIC programs (stored by the CATALOG verb). 
They may be examined, but, like file-pOinters, should ~ be altered in 
~ ~ ~ the userl. The format of these Items~ 

Item-id 

001 
002 
003 
004 

006 

aCCQunt-name*x*y 

CL or CC 
f1d 
n 
m 

time & date 

where "x" is C for 8, cata.loged 
program, or "L" for a select-list, 
and y Is the program-name, or 
select-list name. 
CL for lists, CC for programs. 
Base FID of the program or list. 
# frames in the program or list. 
Number of Items In a list; null 
for a program. 
Time and date of generation. 
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)COPY BLOCK-CONVERT S 8B (T) [CR] 

S Item-1d; def1nes format for character "8" 
as 7 001 7 Def1nes character w1dth 

002 Bl,B,l 
003 C2,3,2 
004 C2,B 
OOB Bl,B,l 
006 B8,2 
007 C2,3,2 
008 Bl,B,l 
009 B7 

Spec1f1es str1ng .. SSSSS .. (1 blank, B S 
Spec1f1es str1ng "SS 8S" 

Speo1f1es str1ng .. SSSSS .. 

8A Item-1d (BASIC object-code byte) 
001 STOP Ident1f1es object-code (STOP opcode). 

Sample 1tems from BLOCK-CONVERT f11e. 

)BLOCK-PRINT S [CR] 

SS8BS 
SS SS 
SS 

SSSSS 
SS 

SS SS 
SSSSS 

Output using BLOCK-PRINT verb. 
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10.8 THE EHRMSG PILE, LOGON MESSAGES, AND THE PRINT-ERR VERB 

Most error messages generated by TCL, ACCESS, PICK/BASIC, PROC or any 
other system software are oontained in the ERRMSG file. a standard set of 
approximately 250 error message items is provided with the PICK base 
system. however, the user may ohange the error messages in the ERRMSG 
file, add new error messages, or even oreate another ERRMSG file for eaoh 
aooount. this oan be partioularly useful when used in oonjunotion with 
the STOP and ABORT statements in PICK/BASIC, in whioh the user o&n speoify 
an error message and pass parameters to the error message processor. 

Items in the ERRMSG file must follow a oertain format, in whioh the first 
character in each line of the item defines & special operation, &S listed 
below. 

CHARACTER 

H Causes the string following the "H" on be plaoed in the output 
buffer, with no oarriage return or line feed. At the end of the 
error message item, the string "H+" will inhibit the final oarriage­
return/line-feed that is normally output. 

L Causes the output buffer to be printed, with a oarriage-return and 
line-feed 

L(n) As above, and also oauses n-1 blank lines to be printed. 

D Plaoes the ourrent date in the output buffer. 

T Plaoes the ourrent time in the output buffer. 

A Inserts the next parameter in the list of parameters whioh was passed 
to the error message prooessor with the error message. The 
parameters may be speoified by the PICK/BASIC program (in the oase of 
a PICK/BASIC STOP or ABORT statement,) or by some system prooessor in 
the oase of system-generated error messages. 

R(n) Inserts the next parameter right-justified in a field of n blanks. 

A(n) Same as R(n), but left-justified. 

X Skips a parameter in the parameter list. 

Sen) Sets the output buffer pOinter to looation "n". 

SPECIAL ERRMSG FILE ITEMS. The item "LOGON" In the SYSTEM di ot ionary 
oontains the request to logon to the system (tyPioallY "LOGON PLEASE"). 

When a user logs onto an PICK system, the error message speoified by the 
item "LOGON" in the ERRMSG file is printed on the user's terminal. 
Therefore, any message whioh is to be reoeived by all users on the system 
Immediately upon logging on may be plaoed in this item. This item must 
exist on file even if there is to be no general system message. 

The ERRMSG items "335" and "336" oontain the oonneot time messages 
displayed when a user logs on or off the system. 
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Some ex&mples of error mess&ge processing are shown in the first figure. 

the PRINT-ERR verb allows the user to invoke the error mess&ge processor 
from TCL. the format is: 

)PRINT-ERR file-name item-list 

the error messages specified in the item-list will be processed. with a 
parameter list of A.B.C.D... See second figure. 

In a PICK/BASIC program. the lines ... 

FILE = "BP" ; ID = "1006" 
OPEN ..... FILE ELSE STOP 201. FILE 
READ ITEM FROM ID ELSE STOP 202.ID 

could cause the program to stop with either of the following: 

[201] 'BP' IS NOT A FILE NAME 
'1006' NOT ON FILE. 

If the item "LOGON" in the ERRMSG file for an account looked like: 

HHello out therel 
L 
Hlt·s now 
T 
H &nd all's well! 

then the user would see the following when he logged on: 

Hello out there! 
It·s now 11:22:33 and all's well! 

Sample Usage of the Error Message Processor. 

)PRINT-ERR ERRMSG 201 [CR] 
[201] 'A' IS NOT A FILE NAME 

)PRINT-ERR ERRMSG 289 

PAGE WIDTH: 
PAGE DEPTH: 
LINE SKIP 
LF DELAY 

• FF DELAY 
BACKSPACE 
TERM TYPE 

TERMINAL 
A 
C 
E 
F 
G 
H 
I 

PRINTER 
B 
D 

Sample Usage of the PRINT-ERR verb. 

CHAPTER 10 - SYSTEM MAINTENANCE Copyright (c) 1985 PICK SYSTEMS 

PAGE 607 



10.9 USER IDENTIFICATION ITEMS 

Each user has a 
( SYSTEM). Thi s 
log on to the 
definition items 

user identification item stored in the System Dictionary 
set of user identification items define the users who can 

system. User identification items are either file 
or file synonym definition items. 

User identification items are initially created via the CREATE-ACCOUNT 
PROC These items may subsequently be updated via the EDITOR. ENTRIES IN 
THE SYSTEM DICTIONARY SHOULD NOT BE UPDATED (from the SYSPROG account) 
WHEN ANY OTHER USER IS LOGGED ON to the system. this is because the 
system software maintains pointers to data in the System Dictionary when 
users log on, and updating the System Dict10nary will inval1date the 
pOinters. An exception to this rule is when creating a new account (or a 
synonym to an existing account), which can be done at any time since new 
items are added to the end of the existing System Dictionary data, and 
thus do not disturb any pOinters to it. 

Attributes five through eight of a user identification item contain data 
associated with the user's security (lock) codes, password, and system 
privileges: 

ATTRIBUTE 

5 Contains the set of retrieval lock-codes associated with the user. 
Multiple values (separated by value marks) are allowable. There Is 
no restriction as to the format of individual lock-codes. This 
attribute may be null, indicating no lock-codes. (Lock-code usage is 
described in the topic tit 1 ed SECURITY. ) 

6 Contains the set of update lock-codes associated with the user. 
(Same as described for retrieval lock-codes above.) 

7 Contains the user's 
attribute may be null. 
the password. 

password, which is a 
There is no restriction 

single value. This 
as to the format of 

8 Contains a code which indicates the level of "system privileges" (see 
below) assigned to the user. 

9 May contain the code "U" to 
be logged by the system. 
RESTART option. 

indicate that logonl logoff times should 
May contain the code "R" to specify the 

Attributes one through four and attributes ten through thirteen are as 
defined for regular file definition of file synonym definition items (see 
topic titled DICTIONARIES). The first figure shows a sample user 
identification item (for user SMITH). 

Three levels of system privileges are available; they are referred to as 
zero (lowest), one, and two (highest), respectively. Lower levels of 
system privileges restriot usage of certain facilities of the system, as 
described in the second figure. System privileges are assigned by the 
oode in attribute eight of the user identification item. Leave this part 
null for level 0, BYBI for levell, and BYS2 for level 2. 
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Attribute 9 may contain the codes 'U' or 'R', or both. 'U' specifies that 
the accounting listing file is to be updated whenever the user logs on and 
off this account (see ACCOUNTING FILE). 'R' specifies that the Restart 
option is to be set. This causes the LOGON PROC to be re-executed 
whenever an "END" is typed at the DEBUG level. 

item SMITH in System Dictionary 

001 D (-------------------------- D/CODE 
002 2537 (----------------------- Base FID 
003 13 (------------------------- Modulo 
004 1 (-------------------------- Separation 
005 ABC (------------------------ Retrieval lock Code (L/RET) 
006 1234 (----------------------- Update Lock Code (L/UPD) 
007 PW5 (------------------------ Password 
008 SYS2 (----------------------- System Privilege Level 
009 U (-------------------------- Update Account File for this user 

Sample User Identification Item (For User SMITH) 

FACILITY 

Updating of M/DICT 

Use of magnetic tape 

Use of DEBUG (other than P, 
OFF, END and G commands). 

Use of DUMP Processor 

Use of Assembler and Loader 

Use of FILE-SAVE and 
FILE-RESTORE processors. 

LOWEST PRIVILEGE LEVEL REQUIRED 

One 

One 

Two 

Two 

Two 

Two 

Required System Privilege Levels. 
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10.10 SECURITY 

Security codes may optionally be placed in the L/RET and L/UFD attributes 
of a dictionary item to restrict access and update. At Logon time, each 
user is assigned the set of security codes which are in his user 
identification item. During the session, whenever, an L/RET or L/UFD code 
is encountered, a search is made of the user assigned codes for a match; 
if no match is found the user is denied access. A security code may 
consist of any combination of legal ASCII characters. 

L/RET and L/UFD 

Both file definition ("D" code) and synonym file definition ("Q" code) 
items have L/RET (retrieval locks) and L/UFD (update locks) attributes. 
When these attributes have values stored, they are known as security 
codes. Although there is no prohibition against multiple values for these 
attributes, only the first attribute value is used for matching against 
the user assigned codes. Since each file may be individually locked for 
both update and retrieval, a user must be assigned multiple codes to that 
set of data he is allowed to access. USing this feature, a complex "mask" 
can be constructed for each user, giving each user a different sub-set of 
files which he may access. 

Security at the file level is invoked at the processor level. The 
following processors are assumed to be updating processors and therefore 
require a match on the L/UPD attribute in the file definition item: COPY, 
EDIT, PICK/BASIC if writing a file, RUN and the Assembler. Other 
processors are assumed to be retrieval processors and require a match on 
the L/RET attribute in the file definition item. 

PICK/BASIC requires a match against L/RET code when the file is opened; 
and requires a match against the L/UPD if data is changed in the file. 

Failure to match one of the user security codes with either the L/RET (or 
L/UPD) attribute value will generate the following message (and return 
control to TCL): 

[210) FILE xxx IS ACCESS PROTECTED 

User Assigned Codes 

Each user identification item in the System Dictionary (see topic titled 
USER IDENTIFICATION ITEMS) contains the list of security codes assigned 
for that particular user. These codes are values for the attributes L/RET 
and L/UPD. The lock code in the user-identification item and the lock 
code in the file being verified must match. 

Security codes may be assigned initially when an account is created via 
use of the CREATE-ACCOUNT PROC Security codes may be added or deleted by 
updating the appropriate security codes); however, updates to the user 
identification item should only be performed when no one else is logged 
onto the system. 
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Security Code Comparison 

Security codes are verified comparing the value in the file dictionary 
against the corresponding string of values in the user identification 
item. Characters are compared from left to right. An equal (verified) 
compare occurs when the value in the file dictionary is exhausted and all 
characters match up to that point. This is illustrated below. 

When referencing a file using a Q synonym a security code match is made at 
all levels (i.e., SYSTEM, M/DICT, and file dictionary) and therefore a 
correspondence must be maintained at all levels in order to process the Q 
synonym files. Since the user identification item for the account 
containing the primary file is verified for security codes, the user 
referencing the Q synonym must have a code defined in this user 
identification item which will verify with the first code in the equated 
account's user identification item. Therefore, in a user identification 
item, only the first code is used to protect the account from Q synonym 
accesses,while all the codes in the item are assigned to the user when he 
logs on. 

FILE DICTIONARY CODE USER IDENTIFICATION CODE 

123 123 Match 

12 123 Match 

123 12 No Match 

XYZ XYZ6 Match 

AQ2 AQ No Match 

Sample Security Code Comparisons. 
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10.11 THE ACCOUNTING HISTORY FILE: AN INTRODUCTION 

The Accounting History File Is one of the mandatory files In the PICK 
: system. This file contains accounting history for the system, as well as : 
: the entries that describe the currently active (logged-on) users. 

The System dictionary (SYSTEM) contains the file definition Item (Item-Id 
'ACC') for the Accounting History File, as Illustrated in the figure. The 
'ACC' dictionary Is set up for examining and listing the data In 
Accounting History File via ACCESS (see topic titled THE ACCOUNTING 
HISTORY FILE: SUMMARY AND EXAMPLES). There are two types of entries 
(Items) In the Accounting History File: those that represent active 
(logged-on) users, and those that keep track of accounting history. 

Active Users Items 

The Item-Id of an active user Item In the Accounting History File is the 
four-character hexadecimal FID of the PCB of the user's process. If the 
PCB's start at FID=612, (they proceed In steps of 32 frames from there 
on), we see that a user logged on to process zero will have an entry with 
an Item-Id '0200' (612), while a user logged on to process one will have 
an entry with an Item-id '0220' (644), and so on. Attribute one of an 
active user Item contains the name of the user (i.e., the Item-Id of the 
user Identification Item), attribute three the date logged on, and 
attribute four the time logged on. Active user items are created when a 
user logs on, and deleted when he logs off. 

Accounting History Items 

The Item-id of an accounting history Item Is the name of the user (I.e., 
the item-Id of the user Identification Item), with the channel number 
conca.tena.ted by a. "#". For exa.mple, if user 'SMITH' logs on to cha.nnel 
12, when he logs off, the Item whose Item-Id Is 'SMITH#12' In the ACC file 
will be updated. This allows one to keep track of system usage by user-Id 
a.s well as cha.nnel number. 

Attributes one, two and three are not used. 
attributes are described below: 

ATTRIBUTE 

The .remalnder of the 

4 Datas(s) Logged on. Each unique date Is stored. Value marks are 
tagged on to the value In this attribute if multiple Logoffs occur on 
the same date (for LIST alignment purposes). Date is stored in Pick 
Computer System date format. 

6 Time(s) Logged on. An entry Is made for each Log-off, representing 
the time at which the user Logged on. Time IS represented In seconds 
past midnight (24- hour clock). 

6 Connect tlme(s). This entry represents the time In seconds between 
the Logon and the Logoff. 

7 Charge-units. A number representing the CPU usage Is added on each 
Logoff . 
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8 Llne-prlnter pages. A number representlng the number of pages routed 
to the llne-prlnter for each sesslon. 

Note: Attrlbutes 4, 5, 6, 7 and 6 are stored as a 
dependent" data set, wlth attrlbute 4 belng the controlling 
others the dependent ones. See the ACCESS reference 
dlscussion of the "controlllng-dependent" data set format. 

"Controlllng­
value, and the 
manual for & 

The aooountlng hlstory file 'ACC' is not automatically updated every time 
a user logs off the system. The SYSTEM dlctionary item for the user must 
have a 'U' in attribute 9 if the user is to have his Account flle history 
items updated. The entrles in the Account file contain the h1story of 
each session (logon to logoff). If the SYSTEM dictionary data has been 
changed since logon or the hlstory item to the updated is too large for 
the work-space, the message number 338 will be printed. 

Channel #Item-id Channel # Item-id 

0 0200 18 0400 
1 0220 17 0420 
2 0240 18 0440 
3 0260 19 0460 
4 0250 20 0460 
5 02AO 21 04AO 
6 02CO 22 04CO 
7 02EO 23 04EO 
8 0300 24 0600 
9 0320 25 0620 
10 0340 26 0640 
11 0360 27 0660 
12 0380 26 0560 
13 03AO 29 06AO 
14 03CO 30 06CO 
15 03EO 

Channel (Line) numbers and corrosponding Active User Item-IDs. 
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10.12 THE ACCOUNTING HISTORY FILE: SUMMARY AND EXAMPLES 

This topic summarizes the formats of the active user items and the 
: accounting history items in the Accounting History File. Also presented: 
: are sample entries for the Accounting History File. 

The first figure summarizes the attributes for the active user items and 
the accounting history items. The second figure shows a sample sorted 
listing of the active users (users with a value for attribute AI) via an 
ACCESS SORT statement. The third figure shows a sample listing of the 
accounting history item for user SMITH via an ACCESS LIST statement. 

ATTRIBUTE 'ACC' DICTIONARY 
NUMBER NAME 

(l tem-id) 

1 NAME 

2 DATE 

3 TIME 

4 DATES 

5 TIMES 

6 CONN 

7 UNITS 

S PAGES 

ACTIVE USER ITEM 

Four-character 
hexadecimal PCB-FID 

User name 

Date logged on 

Time logged on 

ACCOUNTING 
HISTORY ITEM 

User name#lineno 

Not used 

Not used 

Not used 

Dates logged on 

Times logged on 

Connect time 

Charge-units 

Number of printer 
pages generated. 

Summary of Active User Items and Accounting History Items 
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)LISTU [CR) 

CH# PCBF NAME ........... TIME ... DATE .... LOCATION ..................... 

00 0200 CM 11:02AM 03/22/78 Channel 0 
01 0220 SYSPROG 12:10PM 03/22/78 Channel 1 
02 0240 EL-ROD 09:11AM 03/22/78 Cha.nnel 2 
03 0260 LC 06:69AM 03/22/78 Channel 3 
06 02AO HVE 09:66AM 03/22/78 Channel 6 

'06 02CO CM 11:26AM 03/22/78 Channel 6 
07 02EO BUGEYE 01:29PM 03/21/78 Channel 7 
10 0340 JT 11:34AM 03/22/78 Channel 10 

Sample sorted listing of active user items (using LISTU). 

)LIST ACC = "SMITH] " (selects items with item-ids 
starting with the string "SMITH") 

PAGE 1 12:17:22 22 MAR 1978 

ACC ...... DATE. TIME ... CONN ... UNITS .. PAGES 

SMITH#O 01/13 16:66 00:04 9 
01114 10:13 00:00 6 

10:16 00:01 343 
02/06 17:02 00:18 41 
02/09 10:21 00:17 690 
02/23 07:68 00:01 27 
03/09 11 :36 01:67 376 

16:06 00:22 94 
SMITH#6 01/13 12:48 02:26 160 6 

16:20 00:06 14 
16:25 00:00 2 
15:28 00:17 110 
16:20 02:65 2676 16 
19:15 00:00 13 

01/16 09:41 06:13 1853 6 
16:65 00: 12 16 

2 ITEMS LISTED. 

Sample listing of aocounting-history item for user "SMITH". 

CHAPTER 10 - SYSTEM MAINTENANCE Copyright (c) 1986 PICK SYSTEMS 

PAGE 615 



10.13 THE ACCOUNTING HISTORY FILE: PERIODIC CLEARING 

To avoid overflowing the accounting history items in 
: History file for a specific user, the items should 
: cleared. 

the Accounting 
be periodically: 

To clear the accounting history items from the ACC file, follow the steps 
detailed in the first figure. 

The pOint of overflow is determined by the activity of the user-account 
(however, approximately 1000 Logon/Logoffs are allowed). This point Can 
be calculated by following the procedure detailed in the second figure. 

If the accounting history item for a user-account does exceed the 
available workspace, the user will be logged off, but the Accounting 
History File will not be updated. To recover from this Situation, follow 
the procedure detailed below. 

1. Logon to the SYSPROG account. 

2. Type the following (if you need a listing only): 

)SORT ACC WITH NAME LPTR [CR] 

3. Type the following: 

)SELECT ACC WITH NAME [CR] 
)DELETE ACC [CR] 

Procedure to Clear all Accounting History Items. 

1. Use the WHAT verb to determine the number of additional 
work-space frames allocated for the system (parameter 
WSSIZE in the WHAT display). Multiply this figure by 500 
and add 3000. 

2. To determine the current size, type: 

)STAT ACC ACC-SIZE 'user-name' [CR] 

This will produce the following output: 

STATISTICS OF ACC-SIZE: 
TOTAL = xxx AVERAGE = yyy COUNT = zzz 

3. If the value displayed for TOTAL in step 2 (i.e., xxx) 
approaches the value calculated in step I, then the 
user-account is approaching the overflow point. 

Determining the point of overflow for an accounting-history item. 
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10.14 PILE STRUC~: TBB ITEM AIm GROUP COMMANDS 

The ITEM and GROUP commands provide information about 
: structure of Pick files. Output can be displayed 
: optionally directed to the line printer. 

FORMAT: 

ITEM file-name item-id {(options)} 

the item and group 
at the terminal or : 

This command displays the base FlO of the group into which the specified 
item-id hashes. If the item is not already on file, the message "ITEM NOT 
FOUND" is displayed. In addition, every item-id in that group is listed 
along with a character count of the item (in hex). At the end of the list 
the following message is displayed: 

n ITEMS m BYTES p/q FRAMES 

where: 

n is the number of items in the group. 
m is the total number of bytes used in the group. 
p is the number of full frames in the group. 
q is the number of bytes used in the last frame of the group. 

Valid options for this command are as follows: 

P - Direct output to line printer. 
S - Suppress item list. 

FORMAT: 

GROUP file-name {(options)} 

This command diSPlays ths base FlO of each group in the specified file. 
In addition, every item-id in the group is listed along with a character 
count of the item (in hex). At the end of the list for eaoh group the 
following message is displayed: 

n ITEMS m BYTES p/q FRAMES 

where: 

n is the number of items in the group. 
m is the total number bytes used in the group. 
p is the number of full frames in the group. 
q is the number of bytes used in the last frame of the group. 
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Valid options for this command are as follows: 

P - Direct output to line printer. 
S - Suppress item list. 

)ITEM M/DICT A [CR] 

27121 
0022 FILE-DOC 
001C bd 
0009 A 
0011 T-ATT 
OOOF DUMP 
001S B/ADD 
OOOF DIVX 
0014 EDIT-LIST 
0028 V/CONV 
0022 LISTU 
0019 V/MIN 
001B ACCOUNT-RESTORE 
001D D/CODE 
0028 SL 
0023 INST-INDEX 
0047 SAL 
0072 TB 
OOOE SAVE 
18 ITEMS 691 BYTES 1/91 FRAMES 

Figure A. Displaying data in a group using the ITEM command. 
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10.15 PILE STRUCTURE: THE ISTAT AND HASH-TEST COMMANDS 

ISTAT and HASH-TEST are ACCESS verbs that produce fl1e hashlng hlstograms, 
: ISTAT for speclfled fl1e ltems and HASH-TEST on the basls of a user- : 
: speclfled test modulo. 

An ACCESS sentence uslng the ISTAT command ls constructed as 111ustrated 
below. The ISTAT command provldes a fl1e hashlng hlstogram for the 
selected ltems ln the selected fl1e, as 111ustrated by the examples. For 
further lnformatlon regardlng fl1e hashlng, refer to the sectlon of thls 
manual tltled VIRTUAL MEMORY OPERATING SYSTEM. 

HASH-TEST produces a fl1e hashlng hlstogram as a result of a user­
speclfled test modulo. The general form of thls verb ls as follows: 

HASH-TEST {DICT] fl1e-name {ltem-llst] {selectlon-crlteria] 

>ISTAT PARCEL {CR] 

FILE= PARCEL MODULO= 3 SEPAR= 1 13:50:42 22 MAR 1978 
FRAMES BYTES ITMS 
000002 00757 027 *»»»»»»»»»»»»»> 
000002 00836 030 *»»»»»»»»»»»»»»» 
000002 00786 028 *»»»»»»»»»»»»»» 

ITEM COUNT= 85, BYTE COUNT= 2378, AVG. BYTES/ITEM= 
AVG. ITEMS/GROUP= 28.3, STD. DEVIATION= 1.6, AVG. BYTES/GROUP= 

Sample usage of the ISTAT command. 

>HASH-TEST PARCEL {CR] 

TEST MODULO: 9 [CR] 
FILE= PARCEL MODULO= 9 SEPAR= 1 
FRAMES BYTES ITMS 
000001 00266 009 *»»»»> 
000001 00281 010 *»»»»» 
000001 00266 009 *»»»»> 
000001 00229 008 *»»»» 
000001 00248 009 *»»»»> 
000001 00261 009 *»»»»> 
000001 00272 010 *»»»»» 
000001 00307 011 *»»»»»> 
000001 00279 010 *»»»»» 

13:60:66 22 MAR 1978 

ITEM COUNT= 85, BYTE COUNT= 2378, AVG. BYTES/ITEM= 
AVG. ITEMS/GROUP= 9.4, STD. DEVIATION= .8, AVG. BYTES/GROUP= 

Sample usage of the HASH-TEST verb. 

27.9 
792.6. 

27.9 
264.2. 
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10.16 DETERMINING NATURE OF GROUP FORMAT ERRORS 

10.16.1 GROUP DEFINITION 

The term group Is used to specify one 'bucket' of storage. A file IS made 
up of a collection of groups, such that there are the same number of 
groups as the number speolfled for the modulo of the file. Put another 
way, the modulo of the file speolfles the number of groups whloh make up 
the f 11 e. 

The hashing algorithm takes the speoifled Item-Id and deoldes in whloh 
group it IS or should be stored. The file retrieval or storage routine 
then searches that group for the speoified item. The hashing algorithm 
may be thought of as dividing the Item-Id by the modulo In order to obtain 
the remainder. This remainder is then the 'group number', and speoifies 
the group whioh Is to be searohed. 

Within eaoh group the Items are stored physically end to end. Eaoh 'Item 
Is made up of a oount field, a key, and the data. The dooumentatlon for 
thiS system has oonventlonally used the term 'Item-id' In plaoe of the 
term 'key'. It remains that the item-id Is the key which Is used to look 
up the looatlon of the item. 

The oount field exists only In a file representation of the Item. It Is a 
sixteen-bit binary number, such that the high-order bit Is zero, 
represented In the file In ASCII hexadeolmal notation, and as suoh takes 
up four bytes of storage. It Immediately preoedes the Item-Id In the 
file. If the Item In question Is the first Item In the group, the count 
field starts In the first data byte in the frame. If the Item Is not the 
first Item In the group, then the count field starts at the first byte 
after the termination mark of the last Item. 

The count field is used as a pointer to the end of the item. The end of 
the item must be an attribute mark followed by a segment mark. If the 
count field does not point to this pattern, there Is a group format error, 
and the group format error handler will be entered. 

10.16.2 GROUP FORMAT ERRORS 

A GROUP FORMAT ERROR IS THE RESULT OF A HARDWARE ERRORt 

A group format error is sensed if the count field does not point at an 
attribute mark, segment mark sequence. This may occur if the count is 
wrong, or if the data at the end of the item is wrong. 

The count field is definitely wrong If any of the four digits whioh make 
up the oount field are not ASCII hexadeoimal digits, which are X'30' -
X'39' or X'41' - X'46', whloh are 0-9 and A-F. 

The end of item data may be wrong if the oount field contains the wrong 
ASCII hexadecimal digits, or If the end of Item data Is actually wrong. 
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The end of item data may be wrong in several ways. If the item is 
contained in a frame, then the end of item data may be wrong in the ways 
that the the count field may be wrong. If the item spans a frame 
boundary, certain other mechanisms come into play. If a process was in 
the process of updating an item, to the extent that the first frame 
containing the item was written to disc, but that the last frame was not 
written when the process was interrupted by something like a cold start, 
then a group format error will occur. If the overflow handler becomes 
confused, the frames attached to a group may be acquired by another data 
file or by a print file. The difference should be obviOUS on inspection, 
using the DUMP verb. Print files do not normally contain attribute or 
value marks and data files do not normally contain carraige-return, line­
feed sequences. 

If the damaged frame is the result of an incomplete update, then the 
difficulty is localized. Repair of this group will usually attend to the 
matter. If the damage appears to be due to co-ownership Of the frame, the 
problem may be greater. In this case it is best to leave the frame with 
the frame to which it has a back-link, presuming that the data is 
consistent in that chain. Then cut the forward link in the spurious chain 
and terminate the group. 

The effect of the group format error handler 1s to terminate the group at 
the end of the last consistent item and cut the forward link out of the 
last acceptable frame in the group. The rest of the overflow is 
intentionally lost, because of the effect of having two copies of the same 
frame referenced in the overflow chain. 

The one case in which the group will not be terminated is when a print 
file has meandered across the base of the file. In this case it is 
probably best to recreate the file and selectively restore it. The old 
file pOinter should be thrown away. Do not use the DELETE-FILE verb on 
the old file, because this will further muddy the condition of the 
overflow handler. 

10.16.3 RECOVERY FROM GFE's 

If a group format error is encountered, the system will invoke the group 
format error handler. This processor will print the error message to the 
terminal and wait for an operator response. The valid operator responses 
are: 

'D' - which will enter the system debugger. 

'E' - which will end the process and return to TCL. 

'F' - which will allow the GFE handler to fix the error and continue. 

NOTE that fixing the error will undoubtedly cause the loss of at least one 
data item. This record normally must be manually recovered! The recovery 
strategy is to identify the file affected and do a SEL- RESTORE on the 
file. It is best to do this as soon after the group format error is 
noticed as possible. 
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10.17 GENERATING CHECKSUMS: THE CHECK-SUM COMMAND 

: The CHECK-SUM command generates a checksum for fl1e Items, thus provldlng : 
: a means to determlne If data In a fl1e has been changed. 

FORMAT: 

CHECK-SUM {DICT] flle-name {ltem-llst] {attrlbute] {selectlon-crlterla] 

A checksum Is generated for Items In the speclfled fl1e, or subset of 
Items If the optlonal "ltem-llst" and/or "selectlon-crlteria" appear. 
Furthermore, the ohecksum may be calculated for one specified attribute. 
If no attrlbute Is speclfled, the 1st default attrlbute wl11 be used. If 
there Is no default attrlbute, or If the AHC Is 9999, the entlre Item wl11 
be Included. The checksum wl11 Include the blnary value of each character 
tlmes a posltlonal value. Thls ylelds a checksum whlch has a hlgh 
probabl1lty of belng unlque for a glven character strlng. The dlctlonary 
portlon Is checksummed If the "DICT" optlon appears. (A checksum Is the 
arlthmetic total, dlsregardlng overflow, of all bytes In the selected 
Items.) 

A message Is output, glvlng checksum statlstlcs, In the following form: 

BYTE STATISTICS FOR fl1e-name (or attrlbute name): 
TOTAL = t AVERAGE = a ITEMS = 1 CKSUM= c BITS = b 

where: 

t 
a 
1 
c 
b 

Is 
Is 
Is 
Is 
Is 

the total number of bytes In the attribute (or Item) Included 
the average number of bytes 
the number of Items 
the checksum 
a blt count 

The attrlbute mark tral1lng the speclfled attrlbute (or item) wl11 be 
Included In the statlstlcs. 

To use checksums, the user should Issue CHECK-SUM commands for all flIes, 
or portlons of files, to be verlfled and keep the output statlstlcs. 
Subsequently, the CHECK-SUM commands can be relssued to verify that the 
checksum statlstlcs have not changed. The checksum must be recalculated 
whenever the user updates the fl1el 
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10 . 18 SYSTEM PROGBAMKEll (8YSPROG) ACCOlJI!lT 

Sever&l speci&l f&ciities &re norm&lly used from the System Progr&mmer 
: (SYSPROG) Account. Procedures on this &ccount &re norm&lly performed by : 
: persons more f&mili&r with the over&ll oper&tion of the system. 

To log on to the SYSPROG Account, type. the following: 

LOGON PLEASE: SYSPROG.p&Ssword [CR] 

where "p&ssword" is the &ppropri&te p&ssword set up 
Altern&te logon n&mes (such &s SP) m&y be used. 

CREATE-ACCOUNT 
ACCOUNT-RESTORE 
BUFFERS 
LOCK-FRAME 
:FILES 
:ABS/FILES 

DELETE-ACCOUNT 
SAVE 
SEL-RESTORE 
UNLOCK-FRAME 
:ABSLOAD 
WHAT 

Some SYSPROG Verbs &nd Procs. 

0.19 AVAILABLE SYSTEM SPACE: THE POVF COKKAND 

The POVF verb displ&ys the system overflow t&ble. 

FORMAT: 
POVF {(PI 

for SYSPROG. 

The POVF verb displ&ys the contents of the system overflow t&ble. 

The P option forces &11 printed output to the line printer. the first 
line of output is the FID of the first fr&me in linked overflow, folowed 
by the number of fr&mes in the linked ch&in. the next lines (up to 16) 
describe blocks of contiguous overflow, &nd h&ve the following form&t: 

m n p m n p 

where: 

m is the first fr&me of & contiguous block. 
n is the l&st fr&me of the block. 
p is the number of fr&mes in the block. 

The tot&l number of fr&mes cont&ined in &11 the contiguous overflow ia 
then printed (using error maaa&ge number 293): 

TOTAL NUMBER OF CONTIGUOUS FRAMES : number 

CHAPTER 10 - SYSTEM MAINTENANCE Copyright (c) 1985 PICK SYSTEMS 

PAGE 623 



10.20 CREATING ACCOUNTS and ASSEMBLING MODES 

: The CREATE-ACCOUNT PROC is used to create new user-accounts. 
: ASSY PROC enables the user account to assemble Pick programs. 

CREATE-ACCOUNT PROC 

The SETUP- : 

The CREATE-ACCOUNT PROC generates a new account according to given 
specifications. It then copies the contents of the NEWAC file (the 
prototype M/DICT to the new user M/DICT. Finally it adds a file synonym 
(Q item) to the account into SYSPROG's M/DICT. 

The CREATE-ACCOUNT PROC is invoked by typing in the PROC name: 

) CREATE-ACCOUNT [CR) 

The PROC then prompts the user for the required information, as shown 
below. 

The CREATE-ACCOUNT PROC should not be used to create a new synonym to an 
existent account; this should be done by using the EDITOR to create the 
file synonym definition item (Q-item) in the SYSTEM dictionary. 

SETUP ASSY PROC 

The SETUP-ASSY PROC sets up a user-account so that it is able to assemble 
Assembly Language programs. To invoke this PROC enter "SETUP-ASSY" 
followed by the account name. For example: 

>SETUP-ASSY USER3 [CR) 

Once invoked, the PROC will ask a series of questions requiring input from 
the user. These questions are self-explanatory. 

)CREATE-ACCOUNT 
ACCOUNT NAME?SHERRY 
L/RET CODE(S)?AAA)BBB 
L/UPD CODE( S) ?--­
PASSWORD?R2D2 
PRIVILEGE~ 
MOD, SEP?37,1 

FILE ' SHERRY' 

391 ITEMS COPIED. 
'SHERRY' UPDATED. 
'SHERRY' COPIED. 

PROC is typed in at TCL. 
Anything but [CR) is legal. 
Multi-valued retrieval code. 
[CR) means no lock code. 
User's LOGON password. 
[CR) means SYSO. May be SYSO, SYSl, or SYS2. 
[CR) defaults to 29,1. 

CREATED; BASE= 34593 MODULO= 37 SEPAR 1 

Sample CREATE-ACCOUNT Usage. 
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10.21 DELETE-ACCOUNT 

: DELETE-ACCOUNT deletes an account and all its files from an PICK system. 

DELETE-ACCOUNT is a PROC which runs the program DEL-ACC in SYSPROG-PL. 
The PICK/BASIC program removes the SYSTEM D-pointer for the account, and 
puts it in SYSPROG's MD. Then it removes all D-pointers to data files 
from all the dictionaries on that account and places them in the accounts 
MD. the program then calls on the DELETE-FILE verb, which deletes the 
account's MD, plus all dictionary and data-level files for that account, 
from SYSPROG's MD. 

Requirements to run DELETE-ACCOUNT: 

1. You must be logged on to SYSPROG. 

2. SYSPROG must have Q-pointers to the MD of the account, and to SYSTEM. 

3. D-items must exist in DICT SYSTEM for SYSPROG and the account name. 

4. SYSPROG must have access to SYSTEM and all files on the account to be 
deleted. 

ALL USERS SHOULD LOG OFF before running this because an item in the SYSTEM 
dictionary will be deleted. 

The DEL-ACC program produces a listing of all files being deleted. 

)DELETE-ACCOUNT 

ACCOUNT NAME ?SHERRY 

FILES TO BE DELETED IN ACCOUNT SHERRY 

FILE 

MD 
GEN/LED 
GEN/LED 
BP 

BASE 

34693 
86344 
49911 
44319 

MOD SEP 

37 1 
1 1 
231 1 
17 6 

PROC name is typed 

at TCL. 

02 APR 78 PAGE 1 

DO YOU STILL WANT TO DELETE THE ACCOUNT ?YES Must start with 'Y' 

Sample DELETE-ACCOUNT usage. 
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10.22 PILE STATISTICS BEPORT 

The File Statistics Report is a valuable tool for data base management. 
: This Report is automatically generated by running a FILE-SAVE, or may be : 
: generated at any time by using the PROC LIST-FILE-STATS. 

The FILE-SAVE process creates one item in the STAT-FILE for each D-pointer 
saved on the file-save tape. a listing of the STAT-FILE is created at the 
end of every file-save. the same listing can be generated from TCL by the 
LIST-FILE-STATS PROC. 

The statistics report adds data security by providing a list of file Base, 
Modulo and Separation parameters, and by recording the order of files on a 
FILE-SAVE tape. 

The report is broken down by account, with a line of information generated 
for each file in the account that includes: 

total and average item size 
total and average number of items per group 
utilization of file-space 
actual data stored, and -pad- space used in the file 

A total line is generated for each account showing the total: 

items 
bytes (characters) 
frames (includes linked) 
group format errors 

Creation of the STAT-FILE dictionary and data areas is part of the BYS-GEN 
procedure. STAT-FILE is contained on the System Programmer (SYSPROG) 
Account. As it is normally updated from this account, there is no need 
for STAT-FILE on any other account. 

Alternately, the file may be created via the following: 

CREATE-FILE (STAT-FILE 1,3 29,1) [CR] 

When a FILE-SAVE is started, the STAT-FILE data area is cleared and the 
current file statistics information is written into the data area. 

The STAT-FILE data area will also be empty after a 
be cause Attribute 1 of the file definition is a DY. 
the statistics are no longer applicable. 

file-restore is done, 
This is desirable as 

It is helpful to make synonym accounts in the SYBTEM dictionary Q­
painters, so that there is only one D-pointer for each account. this way, 
the data for the account will be saved under the one account name that is 
a D item in SYSTEM. 
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The ltem-ld ln the STAT-FILE ls of the form: 

t:n 

where "t" ls the tape reel number where the flle was dumped (thls wlll be 
o lf the SAVE was run wlthout dumplng data to the tape); and "n" ls the 
FILE-NUMBER. Thls flle-number ls used ln the selectlve restoratlon of 
flIes uslng "SEL-RESTORE". 

Note that flIes ln the Ilstlng that have a SIZE fleld of zero are synonym 
D-polnter flIes, that ls, a prevlously found D-polnter caused the data to 
ln the flle to be dumped. 

The NAME fleld of the ltems ln the STAT-FILE contalns data ln the form: 

aCCQuntname*dictname*dataname 

where one, two or all three of the flelds may be present, dependlng on 
whether the flle ls an account, a dlctlonary, or a data-flle. 
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10.23 UTILITY VERBS: STRIP-SOURCE, LOCK-FRAME, UNLOCK-FRAME, 

CHARGES, AND CHARGE-TO 

: This topic describes a number of special utility verbs. 

STRIP-SOURCE Verb 

The STRIP-COURCE verb is a TCL-II verb used to remove the source code from 
Assembly Language programs. this frees large amounts of disc space back 
to the available space·pool. modes with source stripped out "Out can still 
be verified against the ABS. 

FORMAT: 

STRIP-SOURCE file-name item-list 

After the verb has been invoked, the user is prompted with: 

DESTINATION FILE: 

The file-name where the stripped object code is to be stored should then 
be entered. For example: 

)STRIP-SOURCE PROG • [CR] 
DESTINATION FILE-SPROG [CR] 

Here the file PROG containing source programs is stripped and copied to 
the file SPROG. 

The first six lines of the source item will be copied without source code 
stripping. Standard Pick Systems convention for source modes has the 
"FRAME" statement in line I, and other descriptive information in lines 2 
through 6; this information is maintained through the STRIP-SOURCE 
process. 

LOCK-FRAME Verb 

The LOCK-FRAME verb may be used to core lock a frame. 

FORMAT: 

LOCK-FRAME number 

where "number" is a decimal frame number. The LOCK-FRAME verb responds 
with the absolute hexadecimal work address of the memory buffer in which 
the frame is corelocked. The frame remains corelocked until it is 
released by the UNLOCK-FRAME verb, or the system is re-booted. 
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UNLOCK-FRAME Verb 

The UNLOCK-FRAME verb cle&rs the corelocked buffer st&tus of the fr&me 
indic&ted. 

FORMAT: 

UNLOCK-FRAME number 

where "number" 1s a. decima.l fra.me number. 

CHARGES Verb 

The CHARGES verb prints the current computer us&ge since logon &S connect 
time in minutes and CPU us&ge in oh&rge-units. 

FORMAT: 

CHARGES 

CHARGE-TO Verb 

The CHARGE-TO verb is used to keep tr&ck of computer us&ge for sever&l 
projects &ssoci&ted with the s&me logon n&me. 

FORMAT: 

CHARGE-TO n&me 

This verb performs the following: 

1. Termln&tes the current oh&rge session by updating the ACC file with 
the user's &ccumul&ted oharge-units, line printer pages &nd connect­
time statistics. 

2. Ch&nges the logon n&me to the origin&l n&me conc&ten&ted with &n 
asterisk &nd then the name following "CHARGE-TO". 

For ex&mple, if the user is currently logged on to SYSPROG, &nd he types 
in the following: 

)CHARGE-TO PROJECT1 [CR) 

the LOGON name in the ACC file for the process will be changed to 
"SYSPROG*PROJECT1". 
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10.24 SYS-GBN AND PILS-SAVE TAPES: PORMAT 

System restore is the process of "bringing up", or cre&ting, the PICK 
system. & bootstr&p progr&m, &11 system softw&re &nd &11 files c&n be 
lo&ded from m&gnetic t&pe. The system configur&tion is set up &t cold­
st&rt time. 

A system c&n be restored from &-SYS-GEN t&pe or & file-s&ve t&pe. there 
&re three sections on & SYS-GEN t&pe: 

1. The bootstr&p section cont&ins the MONITOR, the configur&tor, &nd 
some virtu&l progr&m fr&mes needed to bootstr&p the system. There 
are 33 tape records in this sectlon, followed by an END-OF-FILE mark 
(EOP) . 

2. The ABS section, which cont&ins the system softw&re. this seotion is 
preceeded by & t&pe l&bel, which cont&ins the rele&se level, &nd 
termin&ted by &n EOP. this softw&re m&kes up the PICK Oper&ting 
System, the L&ngu&ge processors (ACCESS, PICK/BASIC, PROC, ASSEMBLY), 
&nd the v&rious utility progr&ms. 

3. The PILES section cont&ins & minimum set of PICK files, including the 
SYSTEM diotion&ry, & SYSPROG &ccount, &nd the POINTER-PILE, BYS-ERRS, 
ERRMSG &nd ACC files. e&ch &ccount is preceeded by & t&pe l&bel 
cont&ining the &ccount n&me, &nd is followed by &n EOP. the l&st 
&ocount on the t&pe is followed by two (2) EOP's (c&lled &n EOD, or 
END-OP-DATA m&rk). 

& PILE-SAVE t&pe cont&ins only the third section--Piles. 
coldst&rt nor ABS sections on PILE-SAVE t&pes, only files. 

there &re no 
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10.25 PILE-RESTORE 

: File-restores cause files to be created, 
: system. 

loaded and integrated into the : 

A file-restore can be initiated from a bootstrap, by use of the F option. 

Sequence of Events in File-restores 

The first event in a complete file-restore is the initialization of 
available overflow space to the complete range on the system from the 
process workspaces (WSSTART) forward to the end of disc (MAXFID). 

The SYSTEM dictionary is then created and cleared. Then the first account 
Master Dictionary (MD) is created and a pOinter to it is placed in the 
SYSTEM dictionary. Then the first file dictionary is created and a 
pOinter to it is placed in the account's Master Dictionary. Next is the 
data file, which will proceed in one of two ways: 

1. The slow method. The file is created, a pOinter is added to the 
dictionary. and then the data is loaded. This method is necessary if 
reallocation is being done, or if the file is the POINTER-FILE. 

2. The fast method. The file is loaded group by group as it is created. 
After it is completely loaded, a pOinter is placed in the dictionary. 
This is the normal method. 

Next, the file dictionary is loaded. The next file's dictionary and data 
sections are created and loaded, and so forth until all of the accounts 
are finished, when the SYSTEM dictionary is loaded. This completes the 
file-restore. 

Account-restores proceed in the same sequence, except that the SYSTEM 
Dictionary Is already present, and only the pOinter to the account Master 
Dictionary is added to it. 

Console Listing Accompanying File-restore 

The figure below is an example of a file-restore listing. Each line 
corresponds to a file pOinter. Each line Is indented In accordance with 
the level of the file in which the pOinter is placed. The file name Is 
first followed by the base, modulo, and separation of the file as it is 
being restored. An (S) following the line indicates that the pOinter has 
the same base as some other pOinter already listed and that that file has 
already been created. 
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TERMINAL RESPONSE FOR ADDITIONAL REELS 

When a tape reaches the end-of-tape mark without having finished the 
routine which it is executing, it will send the "mount next tape" message. 
When the next tape Is mounted, the process will wait for the character 
'C', at which time it will check the tape label on the new tape for 
admissability. If it does not like the tape label, it will say so, and 
wait for the tape to be changed to the correct tape, and the character 'c' 
to be entered. 

It may occur that the tape that was mounted, which had a label that the 
processor did not like, was the correot tape, however. It is now possible 
to execute the response '0', for override. This will cause the tape 
accept the new reel without continuing to complain about the label. It 
may also cause the processor to complain about the label on the next tape, 
at which time the use of the '0' response is recommended. 

)SEL-RESTORE TEST * (N) [CR] 

FILE#:999[CR] 

SYSTEM 1 
BLOCK-CONVERT 2 

BLOCK-CONVERT (S) 
SYSPROG 4 

SM 6 
SM 6 
SM77 7 

MD (S) 
M/DICT (S) 
SHERRY 65 

INVOICE 66 
INVOICE-FEB 67 
INVOICE-JAN 66 
INVOICE-MAR 69 

ACC 144 
ACC 146 

ACC 146 

Fake SEL-RESTORE to look at tape 

Non-existant file number 

SYSTEM dictionary pOinter 
BLOCK-CONVERT dictionary 
DATA section same as DICT section 
SYSTEM pOinter to SYSPROG account 
dictionary 
data 
another data file 

files in SYSPROG account 

SYSPROG'S MD 

new account 
Shared dictionary 
Multiple DATA pOinters 

Other accounts 

SYSTEM pOinter to ACC account 
DICT ACC file in ACC account 
DATA ACC f 11 e 

Sample FILE-RESTORE Console Listing. 
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10.26 ERROR RECOVERY DURING FILE LOADS 

If parity errors or other errors mar the files section of a FILE-SAVE 
: tape, some data may be lost. The file-restore will continue, but operator: 
: assistance may be needed. 

Parity Error Recovery Procedure 

If a parity error 1s detected on a file restore, the prompt: 

PARITY ERROR I ENTER A TO TRY AGAIN 
I TO IGNORE? 

will be printed. Entering 'I' will cause the data block to be accepted as 
it is from tape without data correction. The specific item and file 
affected cannot be determined except as can be judged by the tape 
pOSition, and the current set of files which have not been completed. 

Recovery From Destroyed POinters 

If tape information identifying a file is destroyed, it may be impossible 
for the restore to create that file and subsequent files 1n the right 
order. the message: 

ERROR IN DSEGMENT 
@fff.ddd 
LEVEL (I-3)?' 

will be printed. fff.ddd gives the frame and hex displacement of the 
software location at which the error was detected. The operator 1s 
expected to advise the restore processor whether to: 

1. Search for and continue with the next account on tape, 

2. Search for the next dictionary file on tape, or 

3. Search for the next data file on tape. 

The response requires the operator's judgment as to the positioning of 
files on the tape and the total situation. 
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10.27 SELECTIVE RESTORES 

: The Seleotlve-Restore o&p&bl1lty &llows Indlvldu&l flies or Items to be : 
: lo&ded onto &n PICK system from & fl1e-s&ve t&pe. 

This verb Is used to restore & file from & system or &ooount file s&ve 
t&pe. 

Seleotlve restores &re performed &s follows: 

1. Log on to the aocount with the file to be restored. 

2. Mount the t&pe. 

NOTE: Selective-restores m&y be st&rted from &ny t&pe of & multl-t&pe 
tl1e-s&vel To s&ve time In se&rohlng & t&pe, the STAT-FILE listing m&y be 
consulted to determine which reel the file's d&t& st&rts on, &nd th&t reel 
m&y be mounted. & SEL-RESTORE m&y be st&rted &t &ny pl&ce on &ny reel of 
the fl1e-s&ve t&pe. &ny ooldst&rt or ABS seotlons will be skipped 
&utom&tlo&lly. 

3. Att&oh the t&pe unit (T-ATT) 

4. To st&rt the restore, enter: 

)SEL-RESTORE fl1e-n&me (Item-list) ((options») [CR) 

Items will be pl&oed. This file 
whloh the restore Is run. The 

eligible for restore. '.' m&y 

where "f11e-n&me" Is the file In which 
must be defined on the &ooount from 
optlon&l Item-list enumer&tes those Items 
be used to Indlo&te &11 Items on the t&pe. 

The d&t& m&y be restored from either & specific fl1e-n&me on the t&pe, or 
& file-number; the file-number m&y be obt&lned from & listing of the 
STAT-FILE when the t&pe W&S ore&ted. 

If the N option Is NOT used, the oper&tor will be prompted: 

ACCOUNT NAME ON TAPE?&coount-n&me 

FILE NAME?fl1e-n&me 

where '&coount-n&me' Is the n&me of the &coount under which the file w&s 
s&ved on t&pe, &nd 'fl1e-n&me' Is the n&me of the file &s It &ppe&rs on 
the t&pe. Entering [CR) to 'FILE NAME?' o&uses the &oeount M&ster 
Dlotlon&ry (MO) to be restored. The fl1e-n&me m&y be of the form fl1e­
n&me, DICT fl1e-n&me, of file-n&me,d&t&-n&me. 
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If the N option is used, the prompt will be: 

FILE #? 

and the file-number must then be entered. 

As the tape is searched, the file-names on it are printed, along with the 
file-numbers; names are indented one space for account-names, two spaces 
for dictionaries, and three for data-file-names. 

Applicable options are: 

o Overlay items already on the file. 

A The tape is already positioned in the desired account. In this case 
the "ACCOUNT NAME ON TAPE" prompt will not appear. 

N The file is to be identified on tape by its file number, in which 
case the prompt will be FILE#? The required file # is the one 
which accompanies the file on the statistics file print-out for the 
appropriate file save. 

The item-ids of the restored items will not be printed. 

C This option has effect when the 'N' option is used. It causes every 
item before the next end of file to be a candidate for restore. This 
ensures that data can be restored even if a D pOinter is damaged on 
the tape. 

S Skips forward spacing of the tape. this is used when restoring from 
2.4 or 2.5 tapes, or when at the beginning of the second or later 
reels of a file-save. 
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Hints: 

If a STAT-FILE listing for the tape Is available, ensure that the accQunt­
name and file-name are on the tape as you think they should be. In the 
case of multiple D-polnters In the SYSTEM dictionary to an account, or 
multiple D-polnters In the M/DICT~to the file, the account-name or file­
name on the tape will be the first one'the save processor encounters, and 
may be different from the one commonly used by you. All other names will 
appear In the STAT-FILE listing with no data (null SIZE field), and cannot 
be speCified In the BEL-REBTORE! 

If In doubt about the contents of the tape, the files can be listed by 
using a SEL-RESTORE of the form: 

)BEL-RESTORE TEMP • 

ACCOUNT-NAME ON TAPE? XXXXX 

FILE-NAME? YYYYY 

where XXXXX and YYYYY are fake names that will cause the BEL-REBTORE to 
search the tape for non-existent data; files will be printed out as 
enoountered, along with the file-numbers. Files with an (B) are synonyms, 
and should be Ignored. 

In restoring both the dictionary and data section of a file, restore the 
dictionary first (DICT filename). remember that the dictionary Items 
FOLLOW the data Items, so for large files, there may be a considerable 
pause after the time that the system has found the file (It stops the 
printout), and the actual restore of the Items. 

At any point, the tape may be backed up (T-BCK (n) ), or forward-spaced 
(T-FWD (n) ) to position It, and a SEL-REBTORE with the A or N options may 
be started; this may be faster than restarting the tape from the 
beginning when restoring both the dictionary and the data sections of a 
file, or when restoring multiple files. 

Remember also that account dictionaries (M/DICT Items) FOLLOW ALL OTHER 
FILES for the account on the tape. 

To restore the Q-polnters In the SYBTEM dictionary, use the N option with 
FILE# = 1. Remember that this will be the last file on the tape! On a 
multi-reel file-save, mount reel #1 first, and start the BEL-REB TORE as 
usual; when the file-name "SYSTEM" has printed out, use the BREAK key to 
interrupt the restore, then mount the LAST reel of the set, and type 
"G[CRj" to continue the process. This saves searching the entire first 
reel and any Intermediate reels of tape . 

. j 
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10.28 SYSTEM BACKUP: AN OVERVIEW 

The PICK system has the ability to save the entire disk data base on 
magnetic tape and to restore the tape copy, entirely or selectively, to 
disc. It is this procedure that provides backup in the event of a 
catastrophic failure or error. 

IT IS YOU1l RESPONSIBLITY TO DO SAVES FREQUENTLY ENOUGH TO ENSURE ADEQUATE 
BACKUP FOR YOU1l PARTICULAR SITUATION! 

The FILE-SAVE procedure protects your valuable data base by creating an 
off-line copy of it on magnetic tape. Tape is a inexpensive commodity 
when compared to the time and effort invested in your data base. It is 
vital that you protect that investment through adequate backup. As a 
MINIMUM pratice you should have separate daily backup tape-sets for one 
week's time and a monthly backup for each month in the previous year. 
Some situations may also need a weekly backup cycle for the past month. 
That Is, use a separate tape-set for each day of the week, one for each 
week of the month and one for each month of the year. The longer cycle 
tape-sets should be stored off premises to provide protection in the event 
of physical damage such as fire. 

ONLY YOU CAN DETERMINE WHAT IS ADEQUATE FOR THE PROTECTION OF YOU1l DATA! 

The FILE-SAVE procedure is quite easy. You simply mount the tape reel 
onto which you intend to save your data, and then LOGON to the FILE-SAVE 
account. The FILE-SAVE will ask a few simple questions and then will 
begin saving your data. When it has finished it will rewind the tape and 
log itself OFF. Operator intervention is required only if the data to be 
saved exceeds one tape reel (approximately 28 Mb. per 2400-ft. reel). 
You then have a complete backup of your disk data base. 

The FILE-SAVE procedure normally creates a list on the terminal of the 
files it finds as it saves the data base. It will output error messages 
if it encounters unusual or illegal conditions but it will attempt to 
continue to save data. If the terminal you run the save on is not a hard 
copy terminal, you may want to send the listing to your printer. You can 
do so by answering "Y" to the first question "CONSOLE LIST TO PRINTER?". 

The FILE-SAVE generates statistics of the saved data as a by-product. 
Answer "Y" to the question "DO YOU WANT FILE STAT REPORT?"U you desire a 
printed report displaying the current file statistics. 
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10.29 THE SAVE VElU! 

: SAVE Is the verb th&t performs & FILE-SAVE; 
: SAVE PROC. 

It Is c&lled by the FILE- : 

The FILE-SAVE PROC sets up & sentence uSing the SAVE verb. 

FORMAT: 

SAVE {(options)} 

D D&t& &re& Is s&ved. this option must be present If &ny Files &re 
to be s&ved. 

F File n&mes &re printed. If (F) Is not specified, just the SYSTEM 
file &nd &ccount-n&mes &re listed. 

G Group Form&t Errors &re rep&lred. GFE's &re &lso logged In the 
STAT-FILE, If the (5) option Is present. 

M BI t M&p 
gener&ted. 

of &11 FID's of fr&mes 
(Not Implemented fully). 

In Files on the system Is 

N No overflow sp&ce IS required to run the SAVE. this m&kes It 
possible to perform & FILE-SAVE on & system th&t h&s no overflow 
sp&ce &v&II&ble. NOTE: If there &re more th&n 1500 Files on the 
system, one (1) fr&me of overflow sp&ce will be needed for every 
125 files &bove 1500. ----

P Output (list of file n&mes) goes to the line printer. if (P) Is 
not specified, &11 output goes to the user's termln&l. 

S STAT-FILE Items &re stored, one for e&ch file s&ved. must be 
present If & STAT-FILE listing Is m&de &fter the FILE-SAVE. 

T Output to M&gnetlc T&pe. If the (T) option IS not specified, 
nothing will be written on m&gnetlc t&pe. however, the STAT-FILE 
Will be gener&ted If the (S) option Is used. 

Files whose file definition Items h&ve & "DX" In line 1 will not be 
s&ved. thus &ny d&t& file, dlctlon&ry or even &n entire &ccount m&y 
be prevented from t&klng up sp&ce on the FILE-SAVE t&pe. 

Files whose file definition Items h&ve & "DY" In line 1 will be s&ved, 
but none of the Items In the file or sub-files will be s&ved. the 
d&t& section of the STAT-FILE, for Inst&nce, h&s & "DY" code, bec&use 
the d&t& Is not v&lld &fter & file-restore, &nd needs not be s&ved. 

CHAPTER 10 - SYSTEM MAINTENANCE Copyright (c) 1985 PICK SYSTEMS 

PAGE 638 



To prevent spurious (f&ke) Group Form&t Error mess&ges from oocurring 
on other lines while the FILE-SAVE is running, the SAVE processor 
locks groups &s it s&ves them. up to 4 groups m&y be locked &t one 
time by & file-s&ve process. these groups would be the ones 
cont&ining: 

1. The SYSTEM diction&ry painter for the &ccount being s&ved. 

2. The file diction&ry painter for the diction&ry of the file being 
s&ved. this would be & group in the &ccount's MD. 

3. The group in the d&t& file being s&ved. 

4. A group in the diction&ry of the ACC file. 

If & user on &nother line tries to &ccess d&t& in & locked group, his 
termin&l will h&ng until the file-s&ve process finishes s&ving &11 the 
items in th&t group &nd unlocks it. 

If the (T) option is specified, the SAVE processor will prompt the 
user's terminal: 

FILE-SAVE TAPE LABEL 

The response will be written on the t&pe &s p&rt of the t&pe l&bel 

10.29.1 MULTIPLE REEL SAVES 

When the d&t& to be s&ved exceeds the a&p&alty of the mounted reel, & 
MOUNT NEXT REEL mess&ge will &ppe&r on the termln&l sareen. The 
cursor will be prompting the oper&tor for Input, Immedl&tely following 
& pound-Sign ( # ) whlah h&s been displ&yed &s p&rt of the MOUNT NEXT 
REEL mess&ge. 

Remove the t&pe reel, whloh should h&ve rewound itself. Mount &nd 
position the next reel to the BOT m&rk. (Beginning Of T&pe) M&ke sure 
you h&ve inserted & write-ring. M&ke sure t&pe drive Is on-line. Now 
enter the &ppropri&te ah&r&ater &t the #. 

C - CONTINUE 

o - OVERWRITE (used in a&ses of erroneous t&pe l&bels) 

Q - QUIT 

This proaedure &lso holds true for RESTORING multiple reels. 
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10.30 ACCOUNT-SAVE AND ACCOUNT-RESTORE 

The system has the ability to save and restore single 
ACCOUNT-RESTORE verb is used to add a single account 
existing PICK system. The ACCOUNT-SAVE PROC allows you to 
tape with only one account on It. 

ACCOUNT-RESTORE 

accounts. The 
to an already 
generate a save 

An Account-restore can be performed from a save of a whole system or from 
an Account-save tape. in either case, the account will be restored and a 
pOinter to the account will be created in the SYSTEM dictionary. NOTE­
the account must not already exist on the system. Account-restores may be 
started from any tape of a mUlti-tape file-savel To save time in 
searching a tape, the STAT-FILE listing may be consulted to determine 
which reel the account's data starts on, and that reel may be mounted. 

Account restores are performed as follows: 

1. Log on to SYSPROG 
2. Mount the tape with the account on it. 
3. Type: ACCOUNT-RESTORE new-account-name [CR] 

ACCOUNT NAME ON TAPE? old-account-name [CR] 

The operator must respond with the name of the account, the same name 
under which the save tape saved the account must be used. The tape will 
be searched for the account, and the restore will proceed automatically. 

A 'Synonym' segment may be encountered with a base which has not been 
found on the tape. This would happen If a D painter on the saved account 
painted to a file on another account, or if a 'D' segment on the tape was 
unrecognizable because of a parity error. In this case, the message 
'SYNONYM NOT FOUND' will appear. The synonym D-pointer will not be 
created but the restore will continue. 

ACCOUNT-SAVE PROC 

The 'ACCOUNT-SAVE' PROC functions similarly to the 'FILE-SAVE' PROC. The 
files section contains no System Dictionary pointer or items, and only one 
account is saved. No synonym D or Q pOinters will be saved. If STAT-FILE 
items are generated, they will pertain only to the saved account. 

Account saves are performed as tollows: 

1. Log onto SYSPRO 
2. Mount a tape with a write ring. 
3. Type: ACCOUNT-SAVE [CR] 

TAPE LABEL IF DESIRED tape-label [CR] 
ACCOUNT NAME? account-to-be-saved [CR] 

The response to this must be an account name in the system dictionary. 
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10 . 31 SYSTEM STATUS: THE WHAT AND WHEBE VElU!S 

The WHAT verb is used to display the system configuration, the current 
: status of its locks and tables, and the location of the processes that are: 
: logged on. The WHERE verb is a subset of the WHAT verb. 

FORMAT: 

WHAT {(options)} 

where the options may be "P" for output to the printer, and "S" for 
generating the "WHERE"-dat8o (see below) in numerlc80l sequence. 

FORMAT: 

WHERE {n} {(options)} 

WHERE m80Y be used to displ80Y d80ta for 8011 ch80nnels th80t are logged on; if 
the option8ol "n" is used, only d8ot8o for ch80nnel n is displayed. The where 
verb 8olso 8ollows specification of a. r80nge of lines as well 80S the 
specific8otion of 80n 8occount n8ome. The default form of the WHERE displ80Ys 
all lines which are logged-on. Displ80Y of the status of lines not 10gged­
on by the where verb requires the use of the ?Z' option. 

The WHAT verb h80s several selectable p8orts. The system configuration is 
displ80yed in every case. The option 'L' will suppress the displ80Y of the 
locks; the option 'W' will suppress the displ80Y of the WHERE component; 
80nd the'S' option will suppress the displ80Y of the SP-STATUS component. 
If a numeric or a. numeric r80nge is included, it will be applied the the 
WHERE component, a8 will an 8occount n80me specific8otion. The 'Z' option 
will 80pply to the WHERE component, 80nd the 'A' option will apply to the 
SP-STATUS component. Some ex80mples follow: 

WHERE 3-6 

WHERE 'DP' 

WHAT L 

WHAT W 

WHAT S 

WHAT LWS 

Displ80Ys the return st80ck for users three through 
five. 

Displays the return stack for all lines logged onto 
DP. 

Will suppress the locks section of the WHAT verb. 

Will suppress the WHERE section of the WHAT verb. 

Will suppress the SP-STATUS section of the WHAT verb. 

Will yeild only the system configuration section of 
the WHAT verb. 

WHAT '8occount-n8ome' 
Will display only those lines which have the account 
account-name logged onto them. 

New forms of the WHO, WHAT, and WHERE verbs. 
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The WHAT verb dlspla.ys the sta.te of the system a.s below: (numbers in 
bra.ckets a.re not pa.rt of displa.y) . 

15:03:22 19 JAN 1978 
CORE LINES PCBO WSSTART WSSIZE SYSBASE/MOD/SEP MAXFID DEBASE AVAILSPACE 

64K 17 512 1056 100 6156 11 1 97799 0 
[1) [2) [3) [4) ... [5) ..... [6) [7) 

15679 (3D3F)-11 

00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 

00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 

16 0400 3F 00 165.083 164.04C 
*02 0240 7F 00 121. 000 121. 059 
00 0200 7B 00 6.16B 183.123 161.07F 
11 0360 6F 00 11.156 16.0F4 
01 0220 7D 40 21.033 6.070 6.033 16.1C8 13.042 
07 02EO 7D 00 T 6.070 6.033 5.064 
08 0300 7D 00 6.070 6.033 5.054 

[12) [l3) [14) [l6) [l6) .... [17) ................................... 

SPOOLER IS NOT ACTIVE 
LINE PRINTER READY. 

NOTES: 
[1) Number of communica.tion lines (termlna.ls) plus one (spooler) 

= number of processes on system. 
[2) PCB-FID for cha.nnel zero; ea.ch following cha.nnel's PCB-FID is 

dlspla.ced by 32 fra.mes from PCBO. 
[3) Extended work-spa.ce sta.rting FID; WSSTART = PCBO + 32*LINES 

(Includlng SPOOLER). 

51234 
[8) 

[9) 

[lO) 
[lO) 
[lO) 

[11) 

[4) Extended work-spa.ce slze; number of fra.mes per workspa.ce ls elther 
100 or 66 fra.mes. There a.re 3 workspa.ces per 11ne. 

[5) System ba.se-FID/modulo/sepa.ra.tlon; SYSBASE = WSSTART + WSSIZE*3*LINES. 
[6) Ma.xlmum disc FID; (T50 - 97799; T200 - 364999). 
[7) Reserved. 
[61 Ava.l1a.ble overflow Spa.C8; 11nked frames + contlguous fra.mes. 
[9) Group-locks (If a.ny); forma.t= ddddd (xxxxx)-cc where: 

ddddd=group FID (decima.l); xxxxx=group FID (hex); cc=cha.nnel number 

cha.nnel number ls lnterna.lly coded from PCB-FID of cha.nnel; upper nybble 
of lower byte conca.tenated with lower nybble of upper byte; it dlsplays 
a.s the a.ctua.l cha.nnel number, however. 
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[10] PICK/BASIC locks (48); system reserved (16); spooler-linking-work­
space (last bit). Bits start @ 127.20. 

[11] System lock bytes; OO=available; else has channel # as above. 
LOCK# LOC USAGE 
o 127.0 Lock-table lock. 
1 127.1 Overflow table lock. 
2 127.2 Group-lock table lock. 
3 127.3 MESSAGE processor lock. 
4-29 Reserved. 

Data equivalent to "WHERE" follows. 

Sequence of channels is in current priority chain sequence, except for those 
channels that have a PIB-status of "7D" (waiting for terminal input), 
which are not in the chain and therefore appear in numerical sequence. 
If the "s" option is used in the WHAT verb, all channels are in numerical 
sequence. 

[l2] Channel number; preceded by a ..... if your channel. 
[13] PCB-FID (hex) of channel. 
[14] PIB-status of channel; 7F/FF = Active, or ready to go. 

7B/FB = Terminal output; 7D Terminal input; 
6F = Waiting for disc; 3F = Release Quantum/Sleeping. 
Typically spooler is "3F". 

[161 PIB-status-2: 00 = Normal: 40 = In DEBUGGER. 
[16] "T"= Tape attached; "P"= Printer attached. 
[17] Location counter (first address) & subroutine return=stack addresses. 

Entry format = fff.lli where fff = decimal FID; III = hex. location. 

Typical locations: 5 TCL 
6/9 = Terminal I/O; 13-16 EDITOR; 
22-32 = ASSEMBLER 53-70 = ACCESS Compiler; 
107,109,180-189= PICK/BASIC; 
290-298= RUNOFF; 165= SPOOLER. 
Note: in above data, channels 7 & 8 are at TCL prompt; 
channell is in the debugger. 

21 = DEBUGGER; 
71-100 = LIST; 
190-199= PICK/BASIC Com 
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10.32 VERIFYING SOFTWARE 

: The VERIFY-SYSTEM PROC checks to see if the system software is correct. 

The VERIFY-SYTEM PROC generates a check-sum for every frame of software, 
from 1 to 399. These check-sums are compared with those in the ERRMSG 
flle, in an item named "CHECK-SUM". This item contains the correct check­
sum for all the system software frames. Each line in the item contains a 
check-sum for one frame of code, optionally followed by one or more 
hexadecimal limits. If the limits are present, the check-sum is generated 
only for bytes within the limits. If no limits are present, the check-sum 
is generated for bytes O--X'IFF'. This Is done because some frames 
oontain tables whioh ohange from time to time, such as the system overflow 
table. Table entries are not check-summed, only assembly code. 

If all the program frames verify, error message 341 Is printed: 

[341) RELEASE XX.X SYSTEM VERIFIED. 

If a frame generates a check-sum which 
that frame in the "CHECK-SUM" item, the 
check-sum and the stored check-sum from 
message 342 Is printed at the end of the 

does not match the check-sum for 
FID of the frame, the generated 

the item are printed, and error 
check run: 

[342) RELEASE XX.X SYSTEM DOES NOT VERIFY I 
THERE ARE n PROGRAM FRAMES WITH MISMATCHESI 

Where n is the number of programs whose check-sums do not match. 

The VERIFY-SYSTEM PROC should be run whenever it Is suspeoted that the 
system software is In error. 

If a mismatch is found, the software can be restored by mounting the sys­
gen tape and using the 'A' boot option. 
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10.33 USER-DEFINED CURSOR CONTROL IN PICK/BASIC 

: PICK PICK/BASIC supports ADDS REGENT 100 terminals; to use other: 
: manufacturer's terminals, the user must supply his own system software. 

The cursor control (@) function in PICK/BASIC is designed to run on a 
REGENT terminal. To do this, set the terminal type to R. (See the 
section on the TERM verb.) 

To use another terminal, pick a terminal type other than R. When you use 
the @ function in PICK/BASIC, the PICK/BASIC run-time package performs a 
subroutine call to frame 399 (SYSTEM-CURSOR.) The interface is: 

TO 

CTRll 

CTRI0 

R15 

contains the X co-ordinate. 

also contains the X co-ordinate. 

contains the Y co-ordinate, if there is one. otherwise, CTRI0 
will be negative. 

paints one byte before the location of the cursor control string 
to be generated by the user's assembly program. 

NOTE: Cursor control strings are built directly in the PICK/BASIC 
program's descriptor table, using a direct string (X'02') descriptor type. 
Cursor control strings cannot exceed §. bytes l!! lengthl If you generate a 
cursor control string of more than 8 bytes, you will destroy the 
PICK/BASIC program's descriptor tablel 

The user should look at the item SYSTEM-CURSOR in the USER-MODES file for 
examples of how to program cursor control for different terminals. 
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