


























































































































































The programmer may use the Interactive Debugging Aid (IDA) to monitor 
and debug the program in test execution runs. 

A user who wishes to employ IDA for hands-on debugging of the object 
prograrn must not only instruct the compiler to create an Internal Symbol 
Dictionary, but must also specifically instruct the Linkage Editor or the 
Dynamic Linking Loader to create a loadable program containing an internal 
Symbol Dictionary (lSD) for use by IDA. If he does not do so, the ISD will 
not be completed and placed in the load module. To request its inclusion, 
the programmer should give the parameter IDA=YES in the /LOAD or 
/EXECUTE command to the Dynamic Linking Loader, or the parameter 
IDA=Y in the PROGRAM statement of the TSOS Linkage Editor. 

The ISD records which the compilers create are preserved intact in the 
prograrnmer's Object Module Library created by the Library Maintenance 
Routine, unless their exclusion is specifically requested. 

When instructed, the Linkage Editor and Linking Loader will generate ISD 
symbol entries for every entry symbol appearing in the object module ESD 
records. The generation of this ISD data is distinct from the compiler's 
generation of ISD records. Those items in ESD records of COBOL object 
lTIodules for which the Linkage Editor and Dynamic Linking Loader will 
generate ISD symbol entries are the program name and paragraph names 
(ESD ltypes SD and LD, respectively). The items in ESD records of 
FORTRAN object modules for which the Linkage Editor and Dynamic 
Linking Loader generate ISD symbol entries are the program name, named 
common, and label definitions (ESD types SD, CM, and LD, respectively). 

Note: A programmer may wish to compile a program with 
[SD records in the object module and test it, using IDA. 
After testing, the user may realize that the program contains 
::10 errors; therefore, there is no further use for the Symbol 
Dictionary. In this situation, the user need not recompile, 

�~�)�i�m�p�l�y� link and load without the IDA parameter. The ISD 
records generated by the compiler will not be included in the 
loaded program. 

IMMEDIATE EXECUTION OF AN OBJECT PROGRAM 

The user can execute his object program directly after compilation by . 
invoking the Dynamic Linking Loader. Because the compiler-generated EAM 
object Illodule and the loadable program produced by the D LL are both on 
teITIpOrary disc files, immediate execution is best suited to the programmer 
who is repeatedly compiling, testing for logic errors, and recompiling. 

The user can use one of the following command streams: 

Command Stream A. 

/EXEC BGCOB (or BGFOR) 
/FILE 

/EXEC * 
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compile a FILE command for 
command for every 
file accessed by the object program 

Load & execute object program (* 
specifies object module in EAM 
file) 



Command Stream B. 

IPARAM SYMDIC=YES 

IEXEC BGCOB 
(or BGFOR) 
IFILE 

ILOAD* ,IDA==YES 

IEXEC BGCOB 
(or BGFOR) 
IFILE 

ILOAD* ,IDA=:YES 

I. 
I. 
I. 

RESUME 

Instructs compiler to generate 
Symbol Dictionary 

Loads object module in EAM file and 
instructs DLL to complete 
Symbol Dictionary 

Loads object module in EAM file and 
instructs DLL to complete 
Symbol Dictionary 

Any IDA commands needed 
for debugging 

Initiates execution of object program 

The programmer should note, however, that the Dynamic Linking Loader 
handles Class II programs only. Class I programs must be linked by the 
Linkage Editor and then loaded and executed. 

Notes: 

1. For a full description of the Dynamic Linking Loader, see 
the Utility Routines Reference Manual. 

2. See Example C of the COBOL section of this manual for a 
session in which a user compiles his source program and 
executes it immediately. 

DELAYED EXECUTION OF AN OBJECT PROGRAM 

When the user is satisfied that the program contains no logic errors, a 
permanent, disc-resident loadable program can be created which can be 
executed without recompilation .. There are two ways in which this can be 

- done. 
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Library Maintenance Routine 

Linkage Editor 

The first is by using the Library Maintenance Routines to place the object 
module in a disc resident Object Module Library (OML). Object modules 
which are in an OML can be used as input to the Linkage Editor or to the 
Dynamic Linking Loader. 

Before invoking the Library Maintenance Routine, the programmer must be 
sure to c:reate a catalog entry and allocate disc space for the OML with the 
FILE c01nmand of DMS, because the LMR does not do this. Also, because 
LMR takes its commands from the SYSDTA file, the programmer must be 
sure that SYSDTA is directed to the source which will contain those 
com1nancis. For instance, a terminal user who is com piling and then placing 
the object module in an OML needs to redirect SYSDTA away from the 
source-language file and back to the terminal so that LMR commands can be 
typed in should issue: 

/SYSFILE SYSDT A=source-file 
/EXEC BGCOB (or BGFOR) 
/SYSFILE SYSDT A=(PRIMAR Y) Redirect SYSDT A to terminal 
/EXEC LMR 
*CONTROL etc. The system types * and the user types commands to LMR 

Note: For a complete description of the Library Maintenance 
Routine, refer to TSOS Utility Routines manual. 

Second, object lTlodules produced by the compiler may also be used as input 
to the linkage Editor, which constructs a loadable program from one or 
nlore object modules in its input stream and writes this program on a 
permanent disc file. The output of the Linkage Editor can be loaded and 
executed by the Static Loader. For a full description of the Linkage Editor, 
refer to the Utility Routines Reference Manual. 

The Linkage Editor expects to find its control statements in the SYSDTA 
file; therefore, a programmer who is compiling and then linking must be 
careful after compilation to redirect SYSDTA away from the 
source-language file to the file or device which contains the Linkage Editor 
control statements. For example, a terminal user who wished to enter 
Linkage Editor control statements from the terminal should use the 
following command stream: 

/SYSFILE SYSDT A=source-file-name 
/EXEC BGCOB (or BGFOR) 
/SYSFILE SYSDTA=(PRIMARY) 
/EXEC TSOSLNK 
Linkage Editor control statements 

The user may use the FILE command of DMS to create a catalog entry and 
allocate space for the disc file which is to contain the loadable program. 
However, if the programmer does not do so the Linkage Editor will do it. 
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If the user decides to catalog and allocate a file, care should be taken to 
specify the filename correctly in the Linkage Editor PROGRAM statement. 

If the file indicated in the PROGRAM statement of the Linkage Editor 
already contains text (e.g., from a previous execution of the Linkage Editor), 
it will be over written with the loadable program created in the eurrent run. 

Note: See Example B at the end of the COBOL section of 
this manual for a session in which a user compilles a source 
program and then binds it with the Linkage Editor. 
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5. POST-COMPILATION DIAGNOSTIC ROUTINE (BDIAG) 

INTRODUCTION 

The Interactive Diagnostic Routine is a post-compilation program designed 
to provide the user at a remote terminal with diagnostic information 
concerning a Background COBOL or FORTRAN Compilation. It operates as 
an interactive, Gass II program. 

OPERATION AND USE 

To use the Diagnostic Routine, the programmer proceeds as follows. 

Before a compilation, the user must specify via the command: 

IPARAM ERRFIL=YES 

that the background compiler (COBOL or FORTRAN) is to generate a 
diagnostic file on disc. 

The Diganostic disc file is accessed via the DMS Sequential Access Method 
(SAM). The first record of the: file is a summary record, followed by a 
variable number of diagnostic detail records. 

The conversational user at a terminal may at any time query the status of the 
diagnostic file for a particular compilation. The programmer can verify the 
existence of the diagnostic file by issuing either the command IFST ATUS 
with the appropriate filename or the BDIAG command STATUS. 

As soon as the user has verified that the file exists, that is, that the file has 
been generated and can be accessed, the Interactive Diagnostic Routine and 
diagnostic commands can be invoked. 

The Diagnostic Routine operates ina conversational mode as follows: 

The command IEXEC BDIAG invokes the routine. 

As soon as the routine takes control, the following messages will be typed 
out on the tenninal: 

BF BDIAG 
BF DEFAULT IS FORTRAN 
BF FOR COBOL TYPE C,'COMMAND 
BF READY'* 

The programrner may type in a command following *. For any command, at 
least one space must exist between operands. The maximum allowable length 
for a filename is 44 characters. 
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After processing a command, BDIAG types another *. At this point, the user 
nlay enter the next command. 

When the programmer issues a STATUS command, the routine reads the 
summary record and types out the total count of messages, followed by two 
counts according to severity type. These totals summarize the relative 
success .of the particular compilation. If there are any errors of severity type 
2, it indicates that the Compile and Go mode has been inhibited. If there are 
any of type 1, the user has the prerogative of deciding whether or not to 
attempt executing the object program. 

When the programmer issues a BDIAG PRINT command, the routine reads 
all the detail records in sequential order, but types only those error messages 
specifically requested. If the file contains no detail records (i.e., no error 
nlessages from the compiler), the routine will type out a reply stating NO 
ERRORS. 

The programmer may interrupt and terminate execution of any Diagnostic 
command. 

COMMAND NOTATION 

In the command format, the notations braces {} and square brackets [ 
are used in accordance with the following conventions: 

{} Braces enclose two or more items from which one item must be 
chosen. 

[ ] Square brackets enclose options which may be included or omitted, as 
required. 

At least one space must appear between the command code and the operand, 
a<; well as between each word in the operand field. The last character of a 
command must be an end-of-text character. 

The following symbols are used in this document to represent data in the 
system's response messages: 

F 

iiiii 

SSSSS 

V 

COMMAND DEFINITIONS 

Special character that identifies a Post-Compilation 
Diagnostic Routine response message. 

Error message index number. 

COBOL source statement sequence number. 

Severity code. 

The four commands in this routine (STATUS, PRINT, HELP, and DEND) all 
have the following format: 

Conunand Field 

Conlmand Name 
spelled out in capital 
letters or abbreviated to 
a single eapitalle:tter 

Operand Field 

One or more 
parameters 

The operand field is optional for some commands. 
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STATUS Command 

Example: 

Provides a summary of the results of the compilation. It enables the user to 
decide whether to proceed to execute the object program, or request 
additional diagnostic information to determine the usefulness of the 
compilation. 

User: {~TATUSI diagnostic-filename 

BDIAG Response: 

F TOTAL OF ttttt DIAGNOSTIC MESSAGES 
(F SEVERITY:=O FOR ttttt) 
(F SEVERITY:=1 FOR ttttt) 
(F SEVERITY:=2 FOR ttttt) 
(F SEVERITY:=3 FOR ttttt) 

Where ttttt is the total number of messages in question. The last four lines 
will not be typed if the total number of diagnostic messages is zero. 

User: STATUS TAXPROG.ERRFIL 

BDIAG Response: 

F TOTAL of 00015 DIAGNOSTIC MESSAGES 
F SEVERITY=O FOR 00011 
F SEVERITY=1 FOR 00003 
F SEVERITY=2 FOR 00000 
F SEVERITY=3 FOR 00001 

If there are no etTo:r messages, there will still be a response in the form: 

F TOTAL OF 00000 DIAGNOSTIC MESSAGES 

PRINT Command 

PRINT ALL 

There are four forms of the PRINT command. In the following format 
specifications Hiii represents index code, sssss represents source sequence 
number, and v represents severity type. 

Lists all the diagnostic messages. (They also appear on the Diagnostic Listing 
generated by the COBOL Compiler.) Each message contains the index code, 
source sequence number, and severity type, plus a full explanation that may 
extend across several lines. 

User: diagnostic-filename ALL 

BDIAG Response: 

F iiiii sssss v explanation 
(cont'd) 
(cont'd) 

F iiiii sssss v explanation 
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Example: 

User: PRINT TAXPROG.ERRFIL ALL 

BDIAG Response: 

F 21074 00030 2 INVALID RERUN 
OPTION 

F 31128 00048 LEVEL NUMBER 
EXCEEDS TWO 
DIGITS 

PRINT ERRORS 

Example: 

Lists all the diagnostic messages, typing out only the index code, sequence 
number, and severity type. 

User 

BDIAG Response: 

F 
F 

iiiii 
iiiii 

sssss 
sssss 

User: PRINT 

BDIAG Response: 

F 
F 
F 

21074 
31128 
E2010 

00030 
00048 

diagnostic-filename ERRORS 
E 

v 
v 

TAXPROG.ERRFIL 

2 
1 
3· 

PRINT SEVERITY 

Lists all the diagnostic messages associated with a specified line number, i.e., 
COBOL source statement number. Also, to list all diagnostic messages 
without any source statement numbers, i.e., null line numbers. 

User: PRINT 

BDIAG Response: 

F 71174 00195 

TAXPROG.ERRFIL LINE=00195 
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Example: 

User: PRINT 

BDIAG Response: 

F 

F 

21074 

31128 

TAXPROG.ERRFIL L=NULL 

2 INVALID RERUN 
OPTION 
LEVEL NUMBER 
EXCEEDS DIGITS 

For COBOL, the programmer must have a five digit line number. Leading 
zeros are allowed for COBOL line numbers. 

If the programnler specifies the NULL option, BDIAG searches through the 
diagnostic file and prints all diagnostic messages associated with source 
statements which have no source sequence number. 

HELP Command 

Lists all the diagnostic commands. 

HELPH 

BDIAG Response: 

F Description of each command. 

DEND Command 

Terminates the routine. 

DEND 

PROGRAM MESSAGES 

If a command is syntactically wrong, the routine will respond with: 

BF BAD COMMAND 
BF RETYPE 
BF READY* 

If the programlner specifies a severity code outside the specified range, an 
error message in the following form will be typed out: 

E ILLEGAL SEVERITY SPECIFIED 
BF READY* 

If the programlner specifies a wrong filename, the following error messages 
will occur: 

F FILE HAS NOT BEEN ALLOCATED 
E BRANCH TO OPEN EXIT 1 
F PLEASE LOGOFF AND LOGON AGAIN 
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At this point the routine automatically terminates, and the user should 
LOGOFF and start again. 

CONSIDERATIONS FOR USE 

Programnlers inquiring about a COBOL compilation need to type in C 
command before using the (PRINT fIlename line=sssss) command. Should 
the user decide to inquire about his FORTRAN compilation after inquiring 
about the COBOL compilation, the programmer should type the F 
comlnand. Alterlilatively, the diagnostic routine may be terminated and 
restarted. See the example following. 

If the first compilation about which the programmer wishes to inquire is a 
FORTRAN compilation, the F command need not be typed. 

In addition, the user can use the STATUS command of BDIAG to determine 
whether the diagnostic fIle has been built. If the file has been built the 
programIner will receive normal response to STATUS; otherwise, the same 
error message will be received as if the programmer specified an incorrect 
filename (see itera 3 in the foregoing explanation of Program Messages). 
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/PARAM LIST=YES~ERRFIL=YES 
/SYSFILE SYSDTA=EK.COBSRC (EK.COBSRC IS A FILE CONTAINING THE 
/EXEC BGCOB CONTAINING THE SOURCE PROGRAM NAMED "POLITICS". 
%LOOI PROGRAM LOADING "POLITICS". 

32AO COMPILATION INITIATED (BGCOB VERSION=035B) 
32AA COMPiLATION COMPLETED WITH SERIOUS ERRORS 

%EBOOI SPOOLOUT INITIATED FOR TSN=4862 ID=HPBLS857 
% PRINT FILE=00034 
/SYSFILE SYSDTA=EK.FORT 
/EXEC BGFOR 
%LOOI PROGRAM LOADING 

A TSOS FORTRAN BACKGROUND COMP I LER ~o:VER Al o~o: 
%EBOOI SPOOLOUT INITIATED FOR TSN=4865 ID=HPBLS857 
% PRINT FILE=00027 
/SYSFILE SYSDTA=(PRIMARY) 
/EXEC BDIAG 
%LOOI PROGRAM LOADING 

BF BDIAG 
BF DEFAULT IS FORTRAN 
BF FOR COBOL TYPE C. COMMAND 
BF READY 

~STATUS POLITICS.ERRFIL 
F TOTAL OF 00001 DIAGNOSTIC MESSAGES 
F SEVERITY=2 FOR 00001 
BF READY 

~eC • 

BF READY 
~PRINT POLITICS.ERRFIL ERRORS 

F BI006 00048 2 
BF READY 

~STATUS EKFORT.ERRFIL 
F NO DIAGNOSTIC ERRORS 
BF READY 

BF READY 
:e P R I NT E K FOR T . ERR F I L ERR 0 R R S 

F NO DIAGNOSTIC ERRORS 
BF READY 

~cDEND 

/LOGOFF BUT 
%C E420 LOGOFF AT 1130 ON 01/21/71~ FOR TSN 4901. 
%C E421 CPU TIME USED: 0001.5939 SECONDS. 
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6. POST-ASSEMBLY DIAGNOSTIC ROUTINE: '(AD1AG) 

INTRODUCTION 

The Post Assenlbl.y Diagnostic Routine is a post-assembly prograln designed 
to provide the programmer at a remote terminal with diagnostic information 
about a particular execution of the Assembler. It operates as a Qass II 
program which can be executed conversationally and nonconversationally. 

OPERATION AND USE 

Terminal Mode 

Prin ter Mode 

To use the Post-Assembly Diagnostic Routine, the programmer procedes as 
follows: 

Before an asserrlbly, the user must specify in the command: 

/PARAM ERRFIL=YES 

that the Assembler is to generate a disc resident diagnostic file. 

The diagnostic file is accessed by the DMS Indexed Sequential Access 
Method (lSAM). 

The conversational programmer at a terminal may at any time query the 
status of the diagnostic file for a particular assembly. The user can verify the 
existence of the diagnostic file by issuing either the FSTATUS command 
with the appropriate file name or the ADIAG STATUS command described 
below. 

As soon as the programmer has verified that the file exists and can be 
accessed, the Interactive Diagnostic Routine, ADIAG, may be invoked and 
diagnostic comlnands may be entered. 

During the conversational session, the user has the option of using the 
Diagnostic Program in two different modes: the terminal mode and the 
printer mode. 

This is the standard conversational mode. The commands are accepted from 
SYSDTA and the responses are written to SYSOUT. Both these files are 
directed to the terminal. 

In this mode, the commands are still accepted from SYSDTA. However, the 
results are put out to a high-speed printer at task termination. This mode 
permits the user to extract or construct selected data to produce, in effect, 
hand-tailored assembly listing data. 
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At the beginning of a session, AD lAG is in the terminal mode. The 
prograrrlmer can switch to the printer mode by using the MODE command. 

When ADIAG is in the printer mode, the commands are scanned as they are 
entered" They are not immediately executed but are placed in an Active List 
which is a list of commands to put out data on the printer after the user has 
ended the session with the Assembler Diagnostic Routine. 

Thus, a.s long as the Diagnostic Program is in the printer mode, it is 
constructing a list of commands for later execution. None of the commands 
in the list will be executed until after the current session with the Diagnostic 
PrograITl is ended. At any time during the session, the list of commands that 
are in the list Inay be displayed at the terminal (VERIFY command). Also, 
any or all of the commands may be deleted from the list of commands to be 
executed (REMOVE command). 

Invoking ADIAG 

The cornmand /EXEC ADIAG invokes the routine. As soon as ADIAG has 
been loaded, it displays an asterisk at the terminal to indicate that it is ready 
for the programmer to enter a STATUS command. The STATUS command 
enables the programmer to specify the particular diagnostic file to be 
interrogated. 

After processing a command, ADIAG displays another *. At this point, the 
user may enter his next command. 

Command Interruption 

The Diagnostic Program is constructed so that the programmer can interrupt 
and terminate execution of any diagnostic command by pressing the BREAK 
key. This interrupts the Diagnostic Program and puts the user in 
communication with the Executive. The programmer can return to the 
Diagnostic Program by typing the Executive command RESUME, in which 
case execution continues as if the program had not been interrupted; or the 
user can type the Executive command INTR, in which case the Diagnostic 
Programl will abort any command in progress and expect the programmer to 
enter the next command. 

The Diagnostic Program can be used conversationally from a terminal so that 
the programmer can control processing, one command at a time. It can also 
be used nonconversationally from a sequential file or system card reader. 
The Diagnostic Program gets its commands from a logical sequential file 
which is equated with SYSDTA. Output in the form of responses and 
nlessages is directed either to the user's terminal in the case of a 
conversational task, or the printer in a nonconversational task. 

STRUCTURE AND USE OF THE DIAGNOSTIC FILE 

Structure 

The Diagnostic File is created at assembly time; for a description of how to 
request its creation, refer to the section in Chapter 3 entitled Use of TSOS 
PARAM: Command for Assembly. The file contains all the data that appears 
in the normal Assembly listing, plus some additional summary information 
for use by the Diagnostic Program. The file is constructed as an indexed 
sequential file for more efficient accessing by ADIAG. 
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Naming the Diagnostic File 

The Assembler provides a default filename for the diagnostic file, unless the 
programmer wishes:'to supply a name for the diagnostic file. 

The default file name is constructed by prefixing the name of the first 
CSECT in' the' assembly to the characters .ASSM.D][AG (i.e., 
csectname.ASSM.DIAG). After the user has invoked ADIAG, a STATUS 
command must be issued specifying the csect-name. ADIAG then finds the 
correct file for the programmer. (In the case where the first CSECT is 
unnamed, the Assembler names the diagnostic file ASSM.DIAG and the 
STATUS comnland needs no operand.) 

If the user wishes to supply a filename for the diagnostic file, a FILE 
'command must be issued in the following format before the programmer 
invokes the Assembler: 

/FILE filename:,LINK=DIAGFILE,SPACE=(primary,secondary) 

The SPACE parameter is not required if the file has already been allocated 
space. After the assembly is completed and before invoking ADIAG, the 
programmer must issue another FILE command with the following format: 

/FILE filename,LINK=DIAGLINK 

The programmer then invokes ADIAG and issues a STATUS command, 
either specifying as an operand the name of the first CSECT, or, if the 
CSECT was unnamed, leaving the operand field blank. 

DIAGNOSTIC PROGRAM COMMANDS 

ADIAG commands provide the nleans by which a programmer specifies the 
diagnostic inquiries to be made" Commands are normally entered from a 
terminal keyboard. 

Commands usually consist of four fields: 

I. Label Field 

The label field is an optional field. It provides a means for the programmer 
to reference a particular command that has been entered earlier in the 
session while in the printer mode. The label field consists of a symbol 
preceded by a period. A symbol consists of from I to 7 characters, the first 
of which must be a letter and the remaining are either letters or decimal 
digits. 

2. Command Operation Field 

The command operation field identifies the function to be performed. This 
field must always be present. 
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3. Command Operand Field 

The command operand field identifies the particular types of data about 
which the inquiry is being made. For most commands, the operand field is 
optional and, when not present, a pre-specified default value will be 
assumed. 

4. ETX Character 

The ETX character must be used to terminate the entering of a command 
when the: commands are being entered from a terminal. 

Conventions for Command Description 

Braces, {} enclose two or more parameters from which a choice must be 
made. Brackets, [ ] enclose options which mayor may not be included. At 
least one space nlust appear between the command code and the operand, as 
well as between each word in the operand field. The last character of a 
command must be the ETX character . 

.label, represents a command label field ~ represents a space. 

Command Definitions 

STATUS Command 

Csect-name 

password 

Determines whether the diagnostic file exists and, if it does, summarizes 
briefly the results of the Assembly. It must be issued before all other 
commands except HELP, DEFINE and END. It enables the programmer to, 
decide whether to issue further diagnostic commands or to go ahead and 
execute the object module. 

[.label] [I csect-name \] 
csect -name#password 

Is the name of the first CSECT in the assembled module. 

The password, if one is required, for access to the file. 

COMMAND EXECUTION 

ADIAG tries to open the file named. If it cannot do so, then a message is 
printed on SYSOUT. If the file is opened successfully, ADIAG displays a 
summary giving (I) the name of the file opened, (2) date and time the file 
was created, (3) whether the file has been accessed by the Diagnostic 
Program before (indicated by the word OLD or NEW), (4) an error severity 
code, and (5) a count of the number of statements in error. 
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EXAMPLES 

User: STATUS PROGI 

System 
Response: NEW FILE-PROG 1.ASSM.DIAG 

CREATED 06/04/70 08:56:49 SEVERITY=l 
NO. OF FLAGGED STATEMENTS=000012 
NUMBER OF ERROR FLAGS: 14 

When the programmer wishes to have diagnostics written to a specific file, 
rather than to the standard diagnostic file which the Assenlbler names 
csect.ASSM.DIAG, two FILE commands must be issued. The following 
example illustrates how to accolnplish this: 

ffi
/SYSFILE SYSDTA=EK.l 

2 /FILE EKERR,LINK=DIAGFILE,SPACE=(12,3) 
3 /PARAM ERRFIL=YES 

/EXEC ASSEMB 
%LOOI PROGRAM LOADING 

VERSo 0009 OF TSOS ASSEMBLER READY 
FLAGS IN 00000 STATEMENTS, 000 PRIVILEGED FLAGS, 000 MNOTES 

~
/SYSFILE SYSDTA=(PRIMARY) 

5 /FILE EKERR,LINK=DIAGLINK 
6 /EXEC ADIAG 

%LOOI PROGRAM LOADING 
G) :: S TAT U S T EST 

NEW FILE--EKERR 
CREATED 11/24/70 13:52:52 SEVERITY=O # OF FLAGGED STATEMENTS 000000 
NO ERROR FLAGS 

::END 

CD 
CD 

CD 

Direct SYSDT A to Assembly language source program. 

FILE command for programmer named diagnostic file. Note 
linkname is DIAGFILE. 

Instruct Assembler to write the diagnostic file 

Re-direct SYSDTA to terminal in order to enter ADIAG 
cOlnmands. 

Issue second FILE command for diagnostic file. This time, 
linkname must be given as DIAGLINK .. 

Invoke ADIAG. 

Issue STATUS command specifying name of first CSECT in 
assembled module. 
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FLAGS Command 

Gives a count by flag type of the Assembly errors. It gives the programmer a 
more detailed picture of the results of the Assembly. 

[.label] 
I ~LAGSI 

COMMAND EXECTUION 

EXAMPLE 

The diagnostic fIle is interrogated and each general flag is listed with a count 
of the number of times this flag appears. 

User: 

System 
Response: 

FLAGS 

A:=002, M=017, U=003 

LINES Command 

Lists the: statement numbers and associated error flags of all statements 
which have errors. 

[ .label] 
I tINES I 

COMMAND EXECUTION 

EXAMPLE 

The diagnostic file is interrogated and each line that has an error flag is listed 
by staternent number. The flag references for the line are listed to the right 
of the statement number. 

User: 

System 
Response: 

L 

00334 U 00428AA 00437U 

NUMBERS Command 

Lists statement numbers by flag type for all statements having the flag types 
which are specified in the command operand field. If no operand is specified, 
the statement nunlber of all state,ments containing error flags will be listed. 

[ .label] 
I~UMBERS I [fl f2 f3 f4] 

The f's rnay be either the general or detailed flags used by the Assembler to 
flag statements in error, and are specified by the user when he is interested in 
a particular type or subset of errors. The fs may appear in any order and 
may be redundantly entered. The operand field may have up to 20 entries. 
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COMMAND EXECUTION 

EXAMPLE 

The diagnostic file is interrogated and each specified flag listed with the line 
numbers where it occurs. 

User: 

System 
Response: 

NUMBERS 

A 00428 
TNONE 
U 00334 

AUT 

00437 

TAGS Command 

M 

U 

Xor 
XREF 

lists all undefined and multiply-defined symbols and, optionally, their 
associated cross-reference data. If no operand field is present, both 
multiply-defined and undefined symbols are listed; however, no 
cross-reference data is given. 

[ .label] UvI] [U] 
X 
XREF 

Requests that all multiply-defined symbols be listed. 

Requests that all undefined symbols be listed. 

L,ists cross-reference data for any M or U symbols listed. 

The operands can appear in any order. 

COMMAND EXECUTION 

EXAMPLES 

The diagnostic file is interrogated and the requested data is listed. If no cross 
reference data was requested, then all multiply-defined symbols are listed 
first and then all undefined symbols. If cross-reference data was requested, 
then each synlbol is followed by a list of statement numbers which reference 
the synlbol. Where the referencing statement is the defining statement, the 
statement number is followed by an asterisk (*). 

For the following examples assume: 

1. Symbol FIELDA is multiply defined by statements 00605 and 00900 and 
referenced by statement 00910. 
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2. Symbol AREA2 is multiply defined by statements 01000 and 01500 and 
referenced by statement 00905. 

3. AREAl and FIELDB were undefined symbols referenced by statements 
01400 and 01410, respectively. . 

User: 

System 
Response: 

User: 

System 
Response: 

User: 

System 
Response: 

T 

M AREAl ,'FIELDA 
U AREA1,'FIELDB 

TAGS X 

M AREA 2 01000*,'00905,'01500 
M FIELDA 00605*,'00900,'00910 
U AREAl 1400 
U FIELDS 01410 

TAGS UX 

AREAl 01400 
FIELDB 01410 

XREF (Cross-reference) Comman ds 

Lists the Gross-reference statement numbers for the symbols specified in the 
operand field of the command. 

IXX
REF

\ [ .label] S 1 S2 S3 ... 

Sl, S2, and S3 are symbols for which the programmer requires 
cross-reference data. Each symbol in the operand list is separated by at least 
one space, At least one symbol must appear in the list. 

COMMAND EXECUTION 

EXAMPLE 

The diagnostic file is interrogated and each symbol designated is listed along 
with its as.sociated cross-reference listing data. 

User: 

System 
Response:: 

XREF 

AREAl 

AREAl 

00100*00212 00257 

PRINT Command 

Lists a specified statement or a specified range of statements as they would 
appear on the assembly listing. 

[ .label] 
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sl or 12 

s2 or 12 

Specifies the statement at which to begin printing. Printing will begin at the 
line whose tag is sl or whose statement number is II. 

Specifies the statement with which to end printing. Printing will end with 
the printing of the line: 

I. whose tag is s2, or 
2. whose statement number is 12, or 
3. is the Nth line beyond the initial line. 

Note: If the s2 or 12 parameter is omitted, then the line 
indicated by s I or II is the only one printed. 

COMMAND EXECUTION 

EXAMPLE 

The statements specified are read from the diagnostic file, fomlatted and 
displayed. In general, each Asselnbler statement will require two lines for 
printing, with Hne I containing the first 65 characters and line 2 the remainig 
characters of the statement. The exact format of the printouts will vary 
depending on the permitted line sizes for the particular remote terminal 
equipment being used. 

User: 

System 
Response: 

P 03125 

081 DC D2 07 A2C7 A230 093A 7 09310 03123 
DNRERPL MVC AREPLACE(8),A8ZER 

DEFINE Command 

Lists the definition of the specified error flags. 

[ .label] 
I gEFINE\ fl f2 ... 

fl ... fn are the flag characters used by the Assembler on a listing to indicate 
source statement errors. Both the single letter flags and the detailed flag 
indicators may be specified in the command. The maximum number of flag 
entries permitted in a single comnland is 20. 

COMMAN D EXECUTION 

EXAMPLE 

The definition of each of the flags listed in the command is printed on the 
terminal. The definitions will be printed in the same order as they are 
requested in the command operand field. 

User: DEFINE U 

System 
Response: UI UNDEFINED SYMBOL. 
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HELP Command 

This comnland provides a conversational programmer's manual for the user. 
The comrrland may be invoked to get: (1) a list of the Diagnostic Program 
commands. or (2) a description of one or more commands. The user may 
enter only the operation code and the system will then write a list of the 
Diagnostic Prograrn commands. If one or more command names are entered 
in the operand fie1d, then a description is written for each command named. 

[ .label] [name 1 name2 ... ] 

If the operand field is omitted, a list of the Diagnostic Program commands is 
printed without any additional description. If the names (operation codes) 
of one or more commands are given (each name must be followed by at least 
one space), then a description is written for each command named. 

COMMAND EXECUTION 

The comrrland is scanned and the appropriate messages written out. 

EXAMPLES 

User: HELP LINES 

System 
RESPONSE: (.label) LINES 

MODE Command 

Places the Diagnostic Program in either the terminal mode, the printer mode, 
or both rrlOde. It determines the mode in which the Diagnostic Program will 
operate until either an END or subsequent MODE command is processed. 

[ .label] 

TERMINAL 
T 
PRINTER 
P 
BOTH 
B 

If no parameter fi eld is present, then TERMINAL mode is set. 

COMMAND EXECUTION 

EXAMPLE 

The Diagnostic Program is set to the requested mode. The command is 
ignored if the program is already in the mode indicated in the operand field. 

User: 

System 
Response: 

MODET 

(sets execution mode to TERMINAL mode) 
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VERIFY Command 

Lists at the terminal' those com,mands that have been entered into the Active 
List as a result of the Diagnostic Program having been placed in the printer 
mode. The command will list either all commands in the Active List or all 
commands specifically named (by their labels) in the operand field. 

[.label] [.labell .labe12 ... ] 

If the operand field is missing, all commands in the Active List will be listed 
at the terminal. Otherwise, the commands identified by their label field will 
be listed at the terminal. A maximum of 5 label entries is pennitted in the 
operand field. 

COMMAND EXECUTION 

EXAMPLE 

The Active List is accessed and then the commands are listed. 

User: 

System 
Response: 

VERIFY .COMI 

.COMI LINES 

REMOVE Command 

Deletes com1nands from the Active List. It removes all commands or 
specifically named commands from the list. 

[ .label] 
I~EMOVEI 

[.label 1 labe12 ... ] 

If the operand field is not present, all commands in the Active List are 
deleted. If the operand field contains one or more command labels, then the 
commands in the Active List identified by those labels are deleted. A 
maximum of 5 label entries is permitted in the operand field. 

COM MAN D EXECUTION 

EXAMPLE 

The Active List is scanned and the appropriate commands are deleted from 
the list. 

User: 

System 
Response: 

REMOVE .COM,BLANK 

(removes commands labeled .COM and .BLANK from the 
active list.) 
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END Command 

Terminates the execution of the Diagnostic Program and can also be used to 
request that a standard Assembly listing be constructed and printed from the 
diagnostic file. 

[.label] \
END\ 
E J 

If no operand field is present, then the Diagnostic Program does not produce 
an Assembly listing. If present, the standard Assembly listing printed is 
printed in a background mode. 

COMMAND EXECUTION 

When this command is entered, the Diagnostic Program creates and enters a 
background task if either a listing was requested or there are commands in 
the Active List. After establishing the background batch task (if necessary), 
the Diagnostic Program terminates. 
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