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PREFACE 

This publication describes TESTRAN in 
three sections, one for each of its three 
parts. The description is at a sufficiently 
detailed level to direct the user to the 
portion of t.he program listing with which 
he is concerned. 

Before using this publication the reader 
should be familiar with the contents of the 
following publications: 

IBM System/360 Operating System: 

Concepts and Facilities, Form C28-6535 

Supervisor and Data Management Services, 
Form C28-6646 

Supervisor and Data Management Macro­
Instructions, Form C28-6647 

Assembler Language, Form C28-6514 

Linkage Editor, Form C28-6538 

Introduction to Control Program Logic, 
Program Logic Manual, Form Y28-6605 

First Edition 

IThis edition applies to release 20.l of IBM System/360 
Operating System, and to all subsequent releases until 
otherwise indicated in new editions or Technical News­
letters. Changes are continually made to the specifica­
tions herein; before using this publication in connection 
with the operation of IBM systems, consult the latest IBM 
System/360 SRL Newsletter, Form N20-0360, for the editions 
that are applicable and current. 

Requests for copies of IBM publications should be made 
to your IBM representative or to the IBM branch office 
serving your locality. 

A form for readers' comments is provided at the back of 
this publication. If the form has been removed, comments 
may be addressed to IBM Corporation, Programming Systems 
Publications, Department D58, PO Box 390, Poughkeepsie, N.Y. 
12602 



INTRODUCTION • • • • • • • • • • • • • • • • • • • • • • • • • • • 7 

The TESTRAN Macro-Instructions ••••••••• 7 
The TIA Table ••••••••••••••••••••••• 7 
The TEST OPEN Macro-Instruction 7 
The TEST AT Macro-Instruction ••••••• 7 
The GO BACK Macro~Instruction •••••.• 8 

The TESTRAN Interpreter •••••••••••••••• 8 
Operation of the Interpreter .••••••• 8 

The TESTRAN Editor ••••••••••••••••••••• 8 

Relationship Between TESTRAN and the 
Operating system •••••••••••••••••••••• 9 

PART I: THE TESTRAN MACRO-INSTRUCTIONS 11 

The TIA Table ••••••••••••••••••••••••• 11 

Assembling The TIA Table •••••••••••••• 11 

TESTRAN Macro-Definitions ••••••••••••• 13 
TEST Macro-Definition •••••••••••••• 13 
SET Macro-Definition ••••••••••••••• 14 
GO Macro-Definition •••••••••••••••• 14 
DUMP Macro~Definition •••••••••••••• 14 
TRACE Macro-Definition ••••••••••••• 14 

PART II: THE TESTRAN INTERPRETER 15 

The Setup Routines •••••••••••••••••••• 16 
The save Routine CIGC0106A) •••••••• 16 
The TEST OPEN Routines ••••••••••••• 17 

The TTOPEN 1 Routine CIGC0004I} • 17 
The TTOPEN 2 Routine CIEGOPEN2) • 18 
The TTOPEN 3 Routine (IEGOPEN3) • 18 

The Resident SVC Routine CIGC038) 19 
The Router Routine CIEGTTROT) •••••• 19 
The overlay Routines ••••••••••••••• 20 

The Overlay 1 Routine CIEGTTRNO) 20 
The overlay 2 Routine CIEGTTRNX) 20 

The Trace Routines ••••••••••••••••• 20 
The TRACE INTERRUPT Routine 

(IEGTTRNZ) • • • • • • • • • • • • • • • • • • • • • 20 

The Service Routines •••••••••••••••••• 21 
The TEST Routines •••••••••••••••••• 21 

The TEST ON Routine (IEGTTRNE) 21 
The TEST WHEN Routine CIEGTTRNG) 21 
The TEST CLOSE Routine 

CIEGTTRNH) • • • • • • • • • • • • • • . • • • • • • 21 
The GO Routines •••••••••••••••••••• 22 

The GO IN/GO OUT/GO TO Routine 
(IEGTTRND) • • • • • • • • • • • • • • • • • • • • • 2 2 

The GO BACK Routine CIEGTTRNJ) 22 
The Set Routines ••••••••••••••••••• 23 

The SET FLAG Routine CIEGTTRNP) • 23 
The SET COUNTER Routine 

CIEGTTRNN) ••••••••••••••••••••• 23 
The SET VARIABLE Routine 

, CIEGTTRNR) • • • • • • • • • • • • • • • • • • • • • • 23 

Page of GY28-{i6 l l-O 
Revised April 1, 1971 
By TNL GN26-8016 

CONTENTS 

The Trace Routines ••••••••••••••••• 23 
The TRACE START Routine 

CIEbTTRNL} ••••••••••••••••••••• 24 
The TRACER Routine CIEGTTRNT) 25 
The TRACE STOP Routine 

(IEGTTRNM} ••••••••••••••••••••• 25 
The Dump Routines •••••••••••••••••• 25 

The DUMP DATA Routine CIEGTTRNA) • 25 
The DUMP COMMENT Routine 

(IEbTTRNB) ••••••••••••••••••••• 26 
The DUMP MAP Routine CIEGTTRNK) • 26 
The DUMP PANEL Routine 

CIEGTTRNC) ••••••••••••••••••••• 26 
The DUMP TABLE Routine 

( IEGTTRNF) • • • • • • • • • • • • • • • • • • • • • 26 

Modifications of Trace Interrupt and 
Go Back Routines for the Model 91 26 

Interpreter Logic Flow Example •••••••• 26 

PART III: THE TESTRAN EDITOR ••••••••• 29 

Operation of the TESTRAN Editor ••••••• 29 

Editor Tables ••••••••••••••••••••••••• 30 
Table Dictionary • • • • • • • • • • • • • • • • • .. • 30 
Map ·········••••••••••••••••••••••• 30 
Action Table List •••••••••••••••••• 30 
Action Table ••••••••••••••••••••••• 30 
Dump Change List ••••••••••••••••••• 30 
Dump Change Table •••••••••••••••••• 30 
Symbol Table ••••••••••••••••••••••• 30 
Reference Table •••••••••••••••••••• 31 
Initialization Routines •••••••••••• 31 

The Start Routine CIEGMCOOA) 31 
The Root Module (IEGMNOOA) •••••• 31 
The Editor Message Routine 

CIEGSFOOA) ••••••••••••••••••••• 32 
Internal Routines •••••••••••••••••• 32 

The Reference Table Routine 
CIEGRKOOA) ••••••••••••••••••••• 32 

The Action Table Routine 
CIEbRLOOA) • .".............. • • • • • 32 

The.Invalid Record Routine 
CIEbPEOOA) ••••••••••••••••••••• 33 

The End-of-Run Routine 
( IEGPKOOA) ••••• ,. • • • • • • • • • • • • • • • 33 

The Relocation Table Routine 
CIEGREOOA) ••••••••••••••••••••• 33 

The Map Change Routine 
CIEGRCOOA) ••••••••••••••••••••• 33 

The CESD Map Routine CIEGRAOOA) • 33 
The Symbol Table Processinq 

Routines ••••••••••••••.••••••••• 34 
Output Routines •••••••••••••••••••• 34 

The Interpreter Message Routine 
CIEGPIOOA) ••••••••• ,. • • • • • • • • • • • 34 

The Action Router Routine 
(IEbMGOOA) ••••••••••••••••••••• 35 

The DUMP COMMENT Routine 
(IEbNOOA) ••••• : ••••••••••••••••• 35 



The DUMP TABLE Routine 
(IEGNPOOA) •••••• 

The TRACE STOP Routine 
• 35 

•• 35 
35 

U:EGPAOOA) • • • • • • • • • • 
The TRACE Routine (IEGNVOOA) • 
The TEST OPEN Routine (IEGPGOOA) 
The DUMP MAP Routine (IEGNGOOA). 
The TEST CLOSE Routine 

• 36 
• 36 

(IEGPHOOA) •••••••••••• 36 
The DUMP CHANGES Routine 

( IEGNDO OA) • • • • • • • • • • • • 3 6 
The DUMP DATA Routine (lEGNAOOA) • 36 
The DUMP PANEL Routine 

UEGPPOOA) • • • • • • • • • • • • 37 
The Address Ana1yzer Routine 

( IEGSNO OA) • • • • • • ·• • • • • • 3 7 
The Symbo1 search Routine 

(IEGSQOOA) ••••••••••• • 37 
The Attribute Ana1yzer Routine 

(IEGSROOA). • • • • • • • ~ • • • 37 
The Data Edit Routines • • • • • 38 

TESTRAN Editor Contro1 F1ow for Samp1e 
Edit. • 39 

CHARTS ••• • • 41 

APPENDIX A: TEST INTERPRETER ACTION 
(TIA) TABLE ENTRY TYPES 

A Fie1d Expansion •• 
Modifier Fie1ds s, P, FO, L • 
DUMP DATA Entries·. 
DUMP CHANGES Entry. 
DUMP MAP Entry ••• 
DUMP PANEL Entry. • • 
DUMMY COMMENT Entry • 
DUMP TABLE Entry •••••• 
TRACE REFER Entry • • • • • • 
TRACE CALL Entry. • • • • 
TRACE FLOW Entry •• 
TRACE STOP Entry. • • •• 
TEST AT Entry • • • 
TEST OPEN Entry • • • • • • 
TEST CLOSE Entry •• 
TEST DEFINE CO.UNTER Entry 

81 
81 
82 
83 
84 
84 

• • 85 
• ·86 

• • 86 
• • 87 

• 88 
88 

• • • • 89 
89 

• • 90 
• • 90 
• • 91 

TEST DEFINE FLAG Entry. 
TEST ON Entry • • • 
TEST WHEN Entry • • 

. • . • • • • 91 

SET COUNTER Entry • • • • • 
SET FLAG Entry. • • • • • • • 
SET VARIABLE Entry.-
GO IN Entry •• 

• 92 
93 

• 93 
• • 94 
• • 94 

• 94 
GO OUT Entry •• • • • • • • 95 

• _95 ·GO BACX Entry • • • 
GO TO Entry • • • • • • • • • • • • • 95 

APPENDIX B:. TESTRAN INTERPRETER 
TABLES. ~ • • • • • • • • • • • • 

Control core 560 Bytes. • • • • 
Trace Core 272 Bytes • • • • 
Trace Table (120 Bytes Maximum> 
DCB/REL Core. • 
Reference Table 
Flag Table. • • • • 
counter Tab1e. • • 
Tab1e Core. • • • • 
Subroutine Table. • 

• • • 96 
• 96 

• • • 99 
• • .101 

.102 

.103 

.104 

.105 ' 

.106 

.107 

APPENDIX C: TESTRAN EDITOR TABLES • •• 108 
.108 Tab1e Dictionary. • • • • 

Map Entry • • • • • • • 
Action Table List • • • • 
Action Table Entries ••• 
Dump Change List Entry •• 
Dump Change Tab1e Entry • • 
Symbol Table. • • • • • • 
Reference Tab1e Entry • • 

• • • • .108 

APPENDIX i:>: TES'lRAN EDITOR INPUT 
RECORD FORMATS. • • • 

Prologue Record • • • • • • 
M Fie1d Expansion • • • • • 
Data Record • • • • • • • • 

.109 
• •• 110 

.111 

.111 
••• 112 

.113 

.114 

.114 

.115 
••• 116 

APPENDIX E: TESTRAN FLOWCHART CROSS 
REFERENCE LIST. • • • • • • • • • • • • 121 

APPENDIX F: TESTRAN CONTROL , BLOCK AND 
RECORD FORMAT CROSS REFERENCE LIST ••• 123 

•• 125 



FI.GORES 

Figure 1. Three Parts of TESTRAN 
Within Operating System/360 • • 10 

Figure 2. General Format for TIA 
Table Entries • • • • • • • • • • • • 12 

Figure 3. TESTRAN Interpreter Logic 
Flow Example. • • • • • • • • • • • • 27 

Figure 4. TESTRhN Editor Organization • 29 
Figure 5. TESTRAN Editor Control Flow 
for Sample Edit • • • • • • • • • • • • 40 

CHARTS 

Chart 10. TESTRAN Macro-Definition -
TEST. . . . . . . . . . . . . . . . . . 42 

Chart 11. TES TRAN Macro-Definition -
SET . . . . . . . . . . . . . . . . . . 43 

Chart 12. TESTRAN Macro-Definition -
GO. . . . . . . . . . . . . . . . . . . 44 

Chart 13. TES TRAN Macro-Definition -
DUMP. . . . . . . . . . . . . . . . . 45 

Chart 14. TES TRAN Macro-Definition -
DUMP. . . . . . . . . . . . . . . . . . 46 

Chart 15. TES TRAN Macro-Definition -
TRACE . . . . . . . . . . . . . . . 47 

Chart 30. TES TRAN Interpreter . . . 48 
Chart 31. TESTRAN Interpreter . . . 49 
Chart 32. TES TRAN Interpreter . . . 50 
Chart 33. TESTRhN Interpreter .• . . 51 
Chart 34. TESTRAN Interpreter . . . 52 
Chart 35. TES TRAN Interpreter • . . 53 
Chart 36. TESTRAN Interpreter . . . 54 
Chart 37. TES TRAN Interpreter . . . . . 55 
Chart 38. TES TRAN Interpreter . . . 56 
Chart 39. TES TRAN Interpreter . 57 

.LLLUSTRATIONS 

TABLES 

Table 1. Explanation of General Format 
Symbols for TIA Table Entries • • • • • 13 

Table 2. TESTRAN Interpreter Modules • • 15 

Chart 40. TEST RAN Interpreter . 58 
Chart 41. TES TRAN Interpreter 59 
Chart 42. TES TRAN Interpreter 60 
Chart 43. TES TRAN Interpreter . 61 
Chart so. TES TRAN Editor. . 62 
Chart 51. TES TRAN Editor. . . . . . 63 
Chart 52. TES TRAN Editor. . . . . . 64 
Chart 53. TES TRAN Editor. . . . . 65 
Chart 54. TES TRAN Editor. . . 66 
Chart 55. TES TRAN Editor. . . 67 
Chart 56. TES TRAN Editor. . . 68 
Chart 57. TES TRAN Editor. . 69 
Chart 58. TES TRAN Editor. . . . . 70 
Chart 59. TES TRAN Editor. . . . . . 71 
Chart 60. TES.TRAN Editor. . . 72 
Chart 61. TES TRAN Editor. . . 73 
Chart 62. TES TRAN Editor. . . . . 74 
Chart 63. TEST RAN Editor. . . 75 
Chart 64. TEST RAN Editor. . . 76 
Chart 65. TES TRAN Editor. . . . . . 77 
Chart 66. TES TRAN Editor. . . . . . 78 
Chart 67. TES TRAN Editor. . . 79 



( 

( 

\, 

( 



The test translator (TESTRAN) is a pro­
gram testing and debugging aid for IBM 
system/360 Operating System assembler lan­
guage programmers. It consists of three 
basic parts: 

• The TESTRAN macro-instructions. 
• The TESTRAN interpreter .• 
• The TESTRAN editor. 

Availability of TESTRAN in the operating 
system is determined at system generation 
CSYSGEN) time. Each of the three parts 
functions during a separate job step within 
the operating system. 

The TESTRAN macro-instructions are 
expanded at assembly time from their macro­
def initions, which are included in the 
system macro-library at SYSGEN~ The status 
of the macro-instructions, therefore., is 
that of an expansion of the assembler's 
macro-instruction library CSYSl.MACLIB>. 
When a user writes TESTRAN macro­
instruct ion statements, they become input 
to the assembler. 

The TESTRAN interprete~:ti.ons in the 
supervisor state at pr09:ram execution ti.~~-· 
Its routines are entered via supervisor 
call (SVC) interruptions and LINK macro­
instructions. The individual routines are 
reenterable. They are executed 
"out-of-line" from, but in succession with, 
the problem program. Some of the 
interpreter's routines generate test output 
data. 

The TESTRAN editor prints the problem 
program test output data. Since the editor 
functions after the execution of the 
problem program, it is a "post processor." 
The routines of the editor are serially 
reuseable. the editor is executed as a 
separate job step and is ·treated the same 
as any prc;>cessor by the operating system. 

THE TESTRAN MACRO-INSTRUCTIONS 

The TESTRAN macro-instructions are the 
user's means of indicating where testing in 
the problem program is to begin., the exact 
points at which testing is to take place, 
and what tests are to be done. Although 
there are a number of TESTRAN macro­
instructions, the TEST OPEN, TEST AT, and 
GO BACK macro-instructions assume a special 
significance. The TEST OPEN macro­
instruction initiates testing: the TEST AT 
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macro-instruction tells where testing is to 
take place. (These two macro-instructions 
need to be coded previous to any other 
TESTRAN macro-instructions .• ) The GO BACK 
macro-instruction is used, either 
explicitly or implicitly, to return control 
to the problem program after a series of 
tests are completed. 

THE TIA TABLE 

yhe TESTRAN interpreter action (TIA) 
table is constructed from t"1H~ assemfiler"s _____.. 
expansion of the TESTRAN macro­
instructions, aqcording to their macro­
definitions which are contained in the 
system macro-library. The table consists 
entirely of constants. 

Each macro-instruction entry into the 
TIA table has a specific format. (These 
formats are discussed in detail in Part I 
of this rrenual~> The entries in the table 
are in the same sequence as the source 
macro-instructions that caused them to be 
created. Except for the TEST OPEN entry, 
the TIA table is noneX_E§!.~:i!:t:~!>.!_~!.. 

THE TEST OPEN MACRO-INSTRUCTION 

The TEST OPEN.macro-instruction entry is 
always the first entry in the TIA table. 
Although this entry is identical. to other 
macro-instruction entries in that it 
contains various constants, the TEST OPEN 
entry has one important distinction. It is 
the only TIA table entry that is executa­
ble. The first byte of each TIA entry is 
the "type entry" code that is specified in 
the macro-definition: a different value is 
inserted for each of the 23 macro­
instruction types. Because the type entry 
byte for the TEST OPEN entry is the 
operation code for an SVC instruction, this 
entry is executable. 

THE TEST AT MACRO-INSTRUCTION 

The . TEST AT macro-instruction entry in 
the TIA table indicates where test services 
are to 'be performed in the problem program. 
At e~ecution time, a TESTRAN interpreter 
routine inserts SVC instructions into the 
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problem program at the places specified in 
the operands of the TEST AT macro­
instructions. When the problem program is 
executed, the inserted SVC instructions 
cause interruptions that pass control to 
the TESTRAN interpreter which, in turn, 
initiates the performance of the test 
services. 

THE GO BACK MACRO-INSTRUCTION 

The GO BACK macro-instruction entry in 
the TIA table indicates when control is to 
be returned from the TESTRAN interpreter to 
·the problem program. Since all testing 
takes place in the supervisor state, it is 
necessary to return control to the problem 
state before problem program execution can 
be continued. 

The GO BACK macro-instruction may be 
coded, calling for its functional routine 
explicitly, or the routine may be called 
for implicitly. Regardless of how control 
is passed to the go back routine, its 
execution allows control to be returned to 
the problem program so that it may resume 
execution. 

THE TESTRAN INTERPRETER 

After assembly., the problem program and 
associated TIA tables must be linkage edit­
ed into a single load module. The load 
module produced is neither reenterable nor 
·reuseable. When this load module-fi;-si)e-ci.:­
fied ·-in~ an EXEC statement with a TEST 
parameter, the control program prepares the 
job step for execution. Jjoth the problem 
.~~rall! __ and_:t:he _ .TES_T~_A~J-E'l::~rpr~_t_~E-~.c:>~= 
tines that perform the tests execute under 
coritrof~of-£ne·· -sa:iiie--·-task-con"t:rorblock-:· 
'i'he-TESTR1m-ii1t:erpr-ete:r·· ro-iitfi1es generate 
test output data for processing and print­
ing by the TESTRAN editor in a subsequent 
job step. Testing of the problem program 
occurs in succession with the execution of 
the problem program, but out-of-line from 
it: i.e., the test service routines of the 
interpreter are executed at the points 
within the problem program where the user 
has indicated he wanted them. The request­
ed series of tests are performed, while the 
problem program execution is temporarily 
suspended, and at the conclusion of the 
series of the test services, problem pro­
gram execution is resumed. 

8 

OPERATION OF THE INTERPRETER 

At problem program execution time. con­
trol must be passed to the TEST OPEN entry 
in the TIA table to initiate testing. 
Since that entry is an SVC instruction, its 
execution causes an interruption that pass­
es control to the TESTRAN interpreter. 

The interpreter inserts a TESTRAN SVC 
into the problem program at each point 
specified in the TEST AT macro­
instructions. The two bytes of the problem 
program displaced by the SVC instruction 
are . stored in an interpreter table for 
later retrieval and execution. 

Once the SVC insertions have been made, 
control passes to the entry point specified 
for the problem program, and execution of 
the problem program begins. When an SVC 
instruction is encountered in the problem 
program, the interruption processed for the 
SVC causes control to be passed· ·to the 
interpreter's router routine, which 
determines the TEST AT macro-instruction 
that caused the interruption and analyzes 
the TIA table entry following that TEST AT 
entry. The router then passes control to 
the proper service routine for the perfor­
mance of the requested test service. When 
the current series of test requests in the 
TIA table is completed., the router routine 
passes control to the go back routine. The 
go back routine retrieves the two bytes - of' 
·dlspfa.cea·-·1:>robiem ·program Iristiuction :from· 
tlie --interpreter table where they were 
store·d· when the TESTRAN SVC was inserted," 
reassembles the instruction at a remote 
locafi.on--and executes it~ It then .... returns· 
ccmtroT ··to the problem program. When the 
problem program terminates, the function of 
the TESTRAN interpreter is completed. 

The test output data., generated as a 
result of the execution of the interpreter 
test service routines is written onto a 
system data set whose ddname is SYSTEST. 
This data is stored for later retrieval and 
editing by the TESTRAN editor. 

·THE TESTRAN EDITOR 

The TESTRAN editor transcribes the 
information contained in the test output 
data created by the interpr~ter into a 
printable output. It is a post processor 
in that it functions only after the problem 
program whose test output it is to edit is 
terminated. The editor consists of dis­
crete routines that read the test output 
data generated by the TESTRAN interpreter 
and select the records with the proper 
output selection codes for processing. The 
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records are transcribed into the correct 
output format as determined by the type of 
interpreter routine that generated the 
data. Proper headings for the record type 
and available symbolic labels are written 
with the data onto the system print data 
set (SYS PRINT). 

The editor analyzes the output selection 
code associated with a test output data 
record to determine whether or not it is to 
process that particular record. This 
determination is based upon the output 
selection code or codes specified in the 
job control language execute (EXEC) state­
ment for the editor job step. The output 
selection code indicated there is compared 
with the output selection code in the 
record itself; those records whose output 
selection codes are acceptable are proc­
essed,, and those whose output selection 
codes have not been specified are skipped. 
The actual output selection code for the 
job step is an integer from one to eight, a 
blank,, or the letter A. The output selec­
tion code in the record itself is either a 
value (see Table l(C)) or a hexadecimal 
zero. 

The TESTRAN editor is always a separate 
job or job step. It is not automatically 
executed, but must be called for in the 
same manner as any other processor. 

RELATIONSHIP BETWEEN TESTRAN AND THE 
OPERATING SYSTEM 

The three parts of TESTRAN as they 
operate within the operating system are 
shown in Figure 1. Parameters and options 
within job control statements are coded by 
the user to initiate the use of TESTRAN in 
a specific job. Control statements ini­
tiate the assembly of the source state­
ments, problem program and TESTRAN inter­
preter execution, and operation of the 
TESTRAN editor. 

Job control language statements calling 
for assembly require the reading of the 
TESTRAN source statements and an expansion 
of them. The expansion is directed by the 
macro-definitions in the macro-library. 
The expanded macro-instructions are assem-

bled into the (TIA) table in the form of a 
control section separate from the problem 
pr.ogram. The TIA table and the problem 
pr.ogram text are written onto an output 
data set as object modules. 

The symbol table and external symbol 
dictionary from an assembly with a test 
parameter are written out with the object 
modules in an SO-character record format:._ 
labeled SYM. The TESTRAN interpreter save\· Vi.O 
and test open routines together locate and,,­
copy the data onto SYSTEST. The TESTRANI 
editor uses the data to symbolically label, 
dumps and to identify section definitions: 
in its storage map. At this point, the 1 

user either exits and suspends further( 
operations, or supplies job control state-\ 
ments to call for the execution of the) 
problem program. 

Before the object modules can be execut­
ed, they must be linkage edited into a 
single load module and fetched into main 
storage. At appropriate times during the 
execution of the problem program, the 
TESTRAN interpreter honors the test 
r.equests that have been coded into the TIA 
table. Because the interpreter operates 
wholly in supervisor state, and the problem 
pr.ogram operatei:; entirely in problem state, 
operation alternates between the two states 
on a schedule determined by the TESTRAN 
statements that are being interpreted. 

Test output data generated by the inter­
preter routines is written onto SYSTEST fo~ 
later retrieval and.editing by the TESTRAN 
editor. The functions of the interprete~ 
are completed when the problem program 
being tested reaches an end-of-task. 

When job control language statements 
calling for the TESTRAN editor are supplied 
by the user, the editor is fetched fQr 
execution. This may be directly fo1lowin;g 
the execution of the problem program or a:t 
some later time. The editor reads the 
interpreter's test output data from SYSTEST 
and determines from the output selection 
code whether a record is to be processed or 
skipped. If the record is to be processed, 
the editor provides proper headings,, 
applies symbolic labels (when the symbol 
table is provided), converts data to pritj­
table format, and writes the record ont.o 
SYSPRINT. 

Introduction 9 



*****A3********** * TES TRAN * * INDICATED IN * 
~~~~~~~~~~• JOB CONTROL *-~~~~~~~~~, 

I 
ASSEMBLE TESTRAN 
MACRO-INSTRUCTIONS 

I 
v 

******02*•********* 
READ 

* TES TRAN * 
SOURCE 

* STATEMENTS * 

************* 

I 
TESTRAN 

*****E2********** 
*MACRO-DEFINITIONS 
·-·-·-·-·-·-·-·-· * ASSEMBLE * * TIA TABLE * 
* * ***************** 

I 
v 

******F2*********** 
WRITE 

* OUT THE * 
TIA 

* CSECT * 
************* 

I 

v 
****G2********* 

* * 
* EXIT * * * *************** 

* STATEMENTS * 
* * ***************** 

TEST PROBLEM PROGRAM 
(WITH TESTRAN 

INTERPRETER) 

l 
v 

**03******* 
LINKAGE EDIT 

* AND FETCH * 
*PROBLEM PROGRAM* 

*AND TIA TABLE* 
* * *********** 

TES TRAN 
*****E3********** 
* INTERPRETER * 
·-·-·-·-·-·-·-·-· * PERFORM TEST * 
*SERVICES CODED * 
*INTO TIA TABLE * 
***************** 

I 
v 

******F3*********** 
WRITE 

* OUT TABLES * 
AND TEST 

* OUTPUT DATA ii 

************* 

v 
****G3********* 

* * 
* EXIT * * * *************** 

EXECUTE THE 
TESTRAi EDITOR 

v 
**04******* 

* * * FETCH * 
* TES TRAN * 
* EDITOR * 
* * *********** 

I 
v 

******E4*********** 
READ 

* INTERPRETER'S * 
TEST OUTPUT 

* FOR EDITOR * 
PROCESSING 

************* 

I 
TESTRAN 

*****F4********** 
* EDITOR * 
·-·-·-·-·-·-·-·-· * PREPARE TEST * 
*OUTPUT DATA FOR* 
* PRINTING * 
***************** 

v 
****G4********* 

* * 
* EXIT * * * *************** 

Figure 1. 'fhree Parts of TESTRAN Within Operating System/360 
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The TESTRAN macro-instructions are a 
part of the macro-library of the IBM Oper­
ating System/360 assembler processor. 
There are five basic macro-instructions in 
TESTRAN: TEST, SET, GO, DUMP, and TRACE. 
By includiilg the-f irst--o-perand-;--t:fiese--nv:e--
basic macro-instructions are extended into 
23 usable macro-instructions. An installa­
tion that uses TESTRAN enters the macro­
definitions for these macro-instructions 
into the assembler macro-library at SYSGEN 
time. 

The TEST, SET, and GO macro-instructions 
are classed-as- "te-st_, control" macro-

TnStriictio"iis--:be-ca use---- th-e-ir ___ expans ions 
provide internal control of TESTRAN. They 
do not generate output as a primary pur­
pose. The function of the DUMP and TRACE 
macro-instruction expansions -is'T.he_gen.e"ia.::. 
tion of test output data. These two macro-
instructions are clas.~g<L~s "test action" 
macro-instructions. ·---------··~ 

System macro-instructions normally 
expand into a sequence of executable 
instructions. TESTRAN macro-instructions, 
however, are translated and assembled into 
a series of constants called the TIA table. 
These entries in the TIA table are test 
requests to be honored by the TESTRAN 
interpreter. 

Because the assembler does not expand 
any other TESTRAN macro-instruction until 
after a TEST OPEN macro-instruction is 
expanded, TEST OPEN must always be the 
first macro-instruction in an assembly. 

THE TIA TABLE 

The TIA table con~ist_s_en__tj,r_~l.y_of __ C,pn~ 
stants. For each type of TESTRAN macro­
-rnstruction, there is a specific format 
that includes some mandatory and some 
optional fields. The formats are shown in 
Figure 2. For a detailed presentation on 
how to code these macro-instructions, refer 

\to the publication IBM System/360 Operating 
il 'L System: Control Program Services. Each 

entry in the table has a type-entry fie1a;-­
·an __ ident:LHca-fion -fleia-,-- and-a ---fi~ngth 
~f_i~f~----The three- t le1asare ref erred to 
collectively as the "common data." The 
other fields of an entry are referred to 
collectively as the "variable field." 
Within the variable field there are various 
address (A) fields and modifier fields. 
Specific formats for each TESTRAN macro­
instruction type are found in Appendix A. 

PART I: THE TESTRAN MACRO-INSTRUCTIONS 

Except for the TEST OPEN entry whose 
first two bytes form the operation code for 
an SVC instruction, the TIA table is 
composed of nonexecutable code. The TEST 
OPEN entry permits control to be passed to 
the TIA table and an interruption generated 
to allow testing to be initiated. 

ASSEMBLING THE TIA TABLE 

TESTRAN macro-instruction statements may! 
be coded and assembled with the problem 
program assembler-language source state­
ments, or they may be coded as a separate 
assembly. The TESTRAN macro-instructions, 
are always assembled into a separate con­
trol section (CSECT). Depending on how the 
user wants to separate his test sequences, 
the TESTRAN macro-instructions may be 
assembled into more than one CSECT. Howev­
er, a TEST OPEN macro-instruction must_ be 
written for each CSECT-des1red-:- -fi:-Ts the­
CSECT, which has been formea·-ror a series 
of TESTRAN macro-instructions, that is 
referred to as the TIA table. 

Assembling the TIA table in a separate 
CSECT from the problem program permits the1 
linkage editor to delete the TESTRAN CSECT 
(TIA table) from a load module when testing 
has been completed without the necessity of 
reassembling the problem program. If addi- \. 
tional or different tests are desired, they 
can be coded into the TIA CSECT without 
altering the problem program being tested. 
Eliminating the need for reassembly of the 
problem program eliminates the possibility 
of new errors being introduced in the 
assembly process. 

When the assembler processor encounters 
a macro-instruction statement, it expands 
the statement into assembler language 
statements as directed by the corresponding 
macro-definition. The assembler language 
statements generated during the expansion 
of TESTRAN macro-instructions are DC 
(define constant) statements. 

After the assembler has generated the 
appropriate DC statements for a given 
fl'ESTRAN macro-instruction, it translates. 
them into the machine language constants 
that form the TIA table entry for the 
macro-instruction. The particular con­
stants generated for a given TESTRAN macro­
instruction are determined by its 
corresponding macro-definition and by the 
specific operands coded for the macro­
instruction statement. 

Part I: The TESTRAN Macro-Instructions 11 



<-----------------Variable Field--------------------> 
<-Common Data--> <---A Field----> <--~--Modifiers~----> 

I I I I 
I T I ID I LN I 
I I I I l ____ .J. ____ .J. ____ J 

Legend 

I I I I I 11 11 11 11 
I OR I L I AL I I p I I s I I FO I I LO I I F 
I I I I I 11 11 11 11 I 
l----.L----.l.~--J l--~.L.L----<L.L----.L.L----.l..l.----J 

T specifies type byte. The 1-byte hexadecimal code indicates the 
macro-instruction type this entry represents. (See Table 1 CA).) 

ID represents identification byte. This 1-byte number is assigned to this 
macro-instruction at assembly time. (SVC number is assigned if type is 
TEST OPEN.) 

LN indicates entry length byte. This 1-byte number specifies the total 
length Cin bytes) of this TIA entry. 

Note: Multiple A fields are possible. 

OR specifies organization byte. This 1-byte code indicates the 
organization for this A field. (See Table 1 CB).) 

L denotes length byte. This 1-byte number indicates the length (in 
bytes) of the At field if it is a literal. 

AL indicates address/literal. This is a variable length field whose 
contents depends on the organization byte. 

P specifies output selection code. This 1-byte code represents the 
1-to-8 priority (output selection code) scheme used by the TESTRAN 
editor. (See Table 1 CC).) 

S represents scale. This 2-byte count specifies the number of places 
Cbinary or a:eciriial) point is to be shifted left. 

FO 

LO 

F 

indicates format. 
the format of the 
Table 1 CD).) 

This 1-byte data format identifier code specifies 
data to be referred to by this entry. (See 

specifies length overrider. This 2-byte value overrides the otherwise 
specified length of the data fields referred to by this entry. 

represents flag byte. This 1-byte value indicates the presence of 
P, S., FO., and LO modifiers in the variable field. 

the 

I 
I 
I 
I 
I 
I 

---------------------------------------------~----------------------------~----------J 
Figure 2. General Format for TIA Table Entries 
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Table 1. Explanation of General Format Symbols for TIA Table Entries 
r-------------------------------------------T------------------------------------------1 
I A. Type Byte code I B. Organization Byte Code I 
~------------------~------------------------+-------------------------------------------~ 

Hex code Entry Type Bit 0: ~L" Field Flag 
02 TEST AT 1 - Present 
06 DUMP DATA 0 - Absent 
OA TEST OPEN 
OE DUMP CHANGES 
12 DUMP MAP 
16 DUMP PANEL 
lA DUMP COMMENT 
1E DUMP ,TABLE 
22 TRACE REFER 
26 TRACE CALL 
2A TRACE FLOW 
2E TRACE STOP 
32 TEST CLOSE 
36 GO IN 
3A GO OUT 
3E GO BACK 
42 TEST DEFINE COUNTER 
46 TEST DEFINE FLAG 
. 4A SET COUNTER 
4E SET FLAG 
52 SET VARIABLE 

Bit 1: Not Used --,-

Bits 2 and 3: 

00 -
01 -
10 -
11 -

AL Field Type 

Literal 
24-bit absolute address 
16-bit displacement address 
1-byte register number 
(contents used as a value, 
not an address) 

Bits 4 through 7: Index Register 

56 TEST ON 00 - No indexing 
SA TEST WHEN 01 through 15 - General register 
SE GO TO to be used to index address 
62 END TABLE MARKER in AL field 

~-------------_;,_----------------------------+-------------------------------------------~ I c. Output Selection Code I D. Format Code I 
~-------------------~-----------------------+--------------------~--------------------~ 
I 80 Output Selection 1 I 04 Fixed-point half I 
I 40 output Selection 2 I 0'8 Fixed-point full I 
I 20 output Selection 3 I QC Floating-point long I 
I 10 Output Selection 4 I 10 Floating-point short I 
r 08 Output Selection 5 I 14 Packed decimal I 
I 04 Output Selection 6 I 18 Unpacked decimal I 
I 02 Output Selection 7 I 1C Character I 
I 01 Output Selection 8 I 20 Address I 
I I 24 Hexadecimal I 
I I 28 Instruction I 
I I 2C Binary I 
L-------------------------------------------~-------------------------------------------J 

TESTRAN MACRO-DEFINITIONS 

There is a macro-definition for each of 
the five basic TESTRAN macro-instruction 
types. Macro-definitions are placed in the 
macro-library at SYSGEN time. Brief des­
criptions of the five macro-definitions 
follow. 

TEST MACRO-DEFINITION 

When the assembler encounters a TEST 
macro-instruction, it refers to the TEST 
macro-definition for directions. The TEST 
macro-definition directs the assembler to 

check the macro-instruction statement's 
operand fields for critical errors. (A 
critical error is one that makes further 
processing of the macro-instruction impos­
sible.) If a critical error is detected,, 
an error message is written,, and expansion 
of the macro-instruction is terminated. If 
no critical errors are detected, the common 
data fields are generated., and positional 
operands are processed sequentially from 
left to right. Following the processing of 
positional operands, any keyword operands 
present are processed, the necessary flags 
are generated, and expansion of the macro­
instruction is completed. 

The flow of the TEST macro-definition 
process is shown in Chart 10. 

Part I: The TESTRAN Macro-Instructions 13 



SET MACRO-DEFINITION 

When the assembler encounters a SET 
macro-instruction it refers to the SET 
macro-definition for directions. The SET 
macro-definition directs the assembler to 
perform the necessary diagnostic functions. 
If a critical error is detected, an error 
message is written and expansion of the 
macro-instruction is terminated. 
Otherwise, the common data is generated and 
positional operands are processed sequen­
tially from left to right. If any keyword 
operands are present they are processed 
last. 

The flow of the SET macro-definition is 
shown in Chart 11. 

GO MACRO-DEFINITION 

When the assembler encounters a GO 
macro-instruction, it refers ,to the GO 
macro-definition for directions. The GO 
macro-definition directs the assembler to 
check for critical errors in the operand 
fields. If a critical error is detected, 
an error message is written and expansion 
of the macro-instruction is terminated. If 
not,, the common data is generated, then the 
necessary addresses and flags are generated 
to complete the expansion. 

The flow of the GO macro-definition is 
shown in Chart 12. 

14 

DUMP .MACRO-DEFINITION 

When the assembler encounters .a DUMP 
macro-instruction, it refers to the DUMP 
macro-definition for directions. The DUMP 
macro-definition directs the assembler to 
check for critical errors in the operand 
fields. If a critical error is detected, 
an error. message is written and expansion 
of the macro-instruction is terminated. If 
none are detected, the common data is 
generated, and the positional operands are 
processed sequentially from left to right. 
Rollowing this, keyword operands present 
are processed, and any necessary flags are 
generated to complete the expansion. 

The flow of the DUMP macro-instruction 
is shown in Charts 13 and 14. 

TRACE ~.ACRO-DEFINITION 

When the assembler encounters a TRACE 
macro-instruction, it refers to the TRACE 
macro-definition for directions. The TRACE 
macro-definition directs the assembler to 
check for critical errors. If any are 
detected, an error message is written and 
expansion of the macro-instruction is ter­
minated. Otherwise, the common data is 
generated and the positional operands are 
processed. Following this, the keyword 
operands present are processed and flags 
are generated to complete the expansion. 

The fiow of the TRACE macro-definition 
is shown in Chart 15. 

( 
\ 

( 

( 



The TESTRAN interpreter consists of the 
25 setup and service routines that are used 
to }:est the problem program. With the 
e~~ption of the save routine, all of the 
routines function in the supervisor state 
at problem program execution time. 

The 16 service routines are executed in 
response to a given macro-instruction and, 
since macro-instructions can be coded in a 
variety of sequences, the service routines 
can also be executed in the same variety of 
sequences. 

The 9 set up routines are executed at 
specific points in the execution of the 
problem program. They support the service 
routines by acquiring storage for tables 
and by establishing the flags and switches 
needed by the service routines. Entry into 
the various setup routines is gained 

Table 2. TESTRAN Interpreter Modules 
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through the 
instructions 
the system 
XCTL. Exit 
RETURN o~ an 

execution of TESTRAN SVC 
and through the execution of 

macro-instructions LINR and 
from the. routines is via a 

XCTL macro-instruction. 

Except for the tracer routine, which 
normally is entered via an XCTL macro­
instructioil from the go back routine, all 
service routines are entered from the rout­
~r <setuP.>~-- r~-Vi.a-····a---r;·rNi mac.re~· 
instruction. Table 2 is a complete list of 
the interpreter modules, their classifica­
tions, and their normal residences. 

The TESTRAN interpreter generates test 
output data and writes it into SYSTEST. 
This tea..t output data consists of two 
physical records for each logical record. 
·-rne physical records inCl.ude a pr-oTogue 

r-------------T--------------T-----------~T----------~-------------~---------1 
I Module I Module I Service I I 
I Designation I Residence I or Setup I Macro-Instruction Interpreted I 
~------------+-----------+-------------+-----------------------------4 

IEGTTRNA L I S I DUMP DATA, DUMP CHANGES I 
IEGTTRNB L I s I DUMP COMMENT I 
IEGTTRNC L I S DUMP PANEL J 
IEGTTRND L I S GO TO,GO IN,GO OUT J 
IEGTTRNE L I s TEST ON I 
IEGTTRNF L I S DUMP TABLE I 
IEGTTRNG L J S TEST WHEN J 
IEGTTRNH L I S TEST CLOSE I 
IEGTTRNJ L I S GO BACK I 
IEGTTRNK L I S DUMP MAP I 
IEGTTRNL L I S TRACE FLOW,TRACE CALL,TRACE REFER J 
IEGTTRNM L I S TRACE STOP ) 
IEGTTRNN L J S SET COUNTER 
IEGTTRNO L o none (this is overlay 1 routine) 
IEGTTRNP L S SET FLAG 
IEGTTRNR L S SET VARIABLE 
IEGTTRNT L S TRACE FLOW,TRACE CALL,TRACE REFER 
IEGTTRNX · L o none <this is overlay 2 routine) 
IEGTTRNZ L O none (this is trace interrupt routine) 
IEGOPEN2 L (O&S) none (this is phase 2 of TEST OPEN) 

I IEGOPEN3 L (O~S) none (this is phase 3 of TEST OPEN) 
I r IEGTTROT L o none Cthis is router routine> 
J ITIJ[co38 R o none <this is resident SVC routine) 
I {GC004I I (O&S) TEST OPEN (this is phase 1 of 3) 

II IGC0106A I I o none (this is the save routine> 
~------------..1. ____ .:_ _________ .J.__ __________ ..1. ______________________________ ~ 
I Leqend · I 
I L - Module resides or Link library I 
I R - Module is part of resident nucleus I 
I I - Module resides on SVC library I 
I s - Module is service, interprets named macro-instruction I 
I O - Module is setup., supports service modules I 
I (TEST OPEN routines are a combination of both types) I 
L------------------------------------------------------------~-----------J 
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record, which has a fixed length of 128 
bytes, and a data record, which has a 
variable length. The information concern­
ing which macro-instruction caused the out­
put to be generated is contained in the 
prologue record. 

Although the test control macro­
instruction entries (i.e., TEST, SET, and 
GO) do not generate output records as their 
primary function, the TESTRAN interpreter 
posts the execution of these macro­
instruction entries in a buffer. When a 
test action macro-instruction entry (i.e, 
DUMP or TRACE) generates an output record, 
this buffer is written onto the prologue 
portion of that test action recerd and the 
buffer is cleared. Because of the size of 
the prologue record, a maximum of 28 test 
control macro-instruction entry executions 
can be recorded on it. The data record of 
the record pair is of variable length, 
dependent on the record type. 

THE SETUP ROUTINES 

The setup routines perform the "house­
keeping" and selection f~~ril:ions necessary 
to support and controlvtfie choice of the 
service routines. These routines are 
executed at specific. times, relative to the 
execution of the problem program. Their 
sequence of execution is restricted, cer­
tain routines being prerequisite to others. 

The save routine must be the first setup 
routine executed. xt"is executed when the 
test attribute of the load module is reco­
gnized by contents supervisor. Should the 
execution of a test open routine be 
attempted prior to that of the save rou­
tine, the test open routine will not be 
executed. Instead, control will be given 
to the problem program and the problem 
program will be executed without being 
tested. 

If the save routine is executed prior to 
the time the test open routine is given 
control, however, the test open routine 
inserts SVC instructions into the problem 
program. These SVCs generate interruptions 
in the problem program and pass control to 
the TESTRAN interpreter. 

In an overlay program, the overlay 
supervisor calls the TESTRAN overlay rou­
tine whenever it fetches a new segment into 
main storage. Once the test open routine 
in executed in the root segment, this 
overlay routine performs test open func­
tions on the newly loaded segment. 

16 

The resident SVC routine is a portion of 
the control program nucleus. When an 
interruption is caused by one of the SVC 
instructions inserted by the TEST OPEN 
routine, this routine passes control to the 
router routine. 

The router routine can be executed only 
after the save and test open routines have 
been executed, control has passed to the 
problem program, and an inserted SVC 
instruction has been executed. The. trace 
interrupt routine is given control when an 
interruption occurs during a trace. 

THE SAVE ROUTINE (IGC0106A) 

The TESTRAN save routine (see Chart 30) 
retains the address and the extent data 
used by program fetch when load modules are 
acquired from their external residence. 
The test open routine later uses this data 
to acquire the symbol table and ESD records 
from the external residence. 

Entry to the TESTRAN save routine is via 
an XCTL from the TSO TEST save routine 
(IGC0006A) (see TSO Test/TMP PLM). If the 
TESTRAN flag (test attribute bit) is set in 
the partitioned data set directory entry 
for the program load module member, the 
contents supervisor issues an SVC instruc­
tion. This instruction results in a load 
of the TSO TEST save routine. The TSO TEST 
save routine will XCTL to the TESTRAN save 
routine if the TCB under which the SVC was 
issued does not indicate a TSO task. 

The TESTRAN 
after the load 
blem program and 
but before it is 

save routine is 
module containing 
the TIA table is 
given control. 

executed 
the pro­
f etched. 

This routine_ acquires areas of main 
storage for the DCB/REL core and control 
core tables. ·~enteis~·-aa.t.ii Trit.o ___ t:lle 
oCB/:REi. core- that relates to the external 
residence (disk) addresses of the symbol 
table and the external symbol dictionary 
(ESD) from the assembler. and the composite 
external symbol dictionary (CESD) from lin­
kage editor. <The dictionaries and the 
table are generated at assembly time.) It 
also fills in a loaded address field in 
DCB/REL core for each CSECT in the load 
module and copies of the data control block 
(DCB) and the data extent block (DEB) that 
were used by program fetch in loading the 
module. Addresses in the DCB and the DEB 
are corrected to show the actual loaded 
address. (For a detailed description of 
DCB/REL core, see Appendix B.) 



As one of its fields. control core 
contains a pointer to the DCB/REL core. It 
also contains fields for the pointers that 
are used by the TESTRAN interpreter to 
refer to its control blocks, and fields for 
the various flags, ·buffers, temporary 
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storage areas, counte~s, and control blocks 
that are necessary for effective interface 
with the basic sequential access method 
CBSAM) routines. The address of the con­
trol core table is entered into the task 
control blocit-1"Tca>-for~-tlie~ -tasit:-~- -~ -~ -- -- --· 
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Only a few of the fields in control core 
are filled at save time from the data 
supplied by the save routine. Data from 
the problem program or the TIA table is 
used to complete other fields during execu­
tion of the test open and router routines. 

THE TEST OPEN ROUTINES 

The test open routines are the test 
routines that perform setup functions for 
the TESTRAN interpreter. The other test 
routines are discussed under "The Service 
Routines." 

Three routines are used to perform the 
TEST OPEN functions: TTOPEN 1. TTOPEN 2, 
and TTOPEN 3. These routines can be 
entered in two ways: one in which control 
is initially passed to the TEST OPEN entry 
in the TIA table at execution time, and the 
second in which a direct branch to the TEST 
OPEN entry is contained wi~hin the problem 
program. When control is passed to the 
TEST OPEN entry. the SVC 49 that is the 
first two bytes of the entry is executed. 
The interruption processed as a result of 
the SVC passes control to the TTOPEN 1 
routine. 

In the first method of entry, the user 
supplies a linkage editor control ENTRY 
statement to the linkage editor at linkage 
edit time. This statement, when properly 
coded to do so, overrides the END statement 
in the user's assembler source module and 
causes control to be initially passed to 
the instruction named as the operand in the 
ENTRY statement. For example, if the user 
codes END START in his source module, at 
execution time control normally passes to 
the instruction named START to begin execu­
tion of the program. 

When a linkage editor control ENTRY 
statement such as ENTRY TEST is used, 
however, control passes to the instruction 
named TEST. Should TEST be the name of the 
TIA table associated with the problem pro­
gram (and the name of its TEST OPEN entry) 
control passes to the TEST OPEN entry while 
the problem program still has its original 
END START statement <now overriden) for use 
after testing is deleted. 

To allow the test open routines to pass 
control to the beginning of the problem 
program so that it may be executed, the 
user must also code within his TEST OPEN 
macro-instruction an "entry" positional 
operand that specifies the normal program 
entry point (i.e., START). In this entry 
method, deletion of the TESTRAN CSECT from 
the load module is accomplished by a pass 
through the linkage editor. Altering or 

reassembling the problem program after 
testing is completed is not necessary. 

In the second method of entry., the user 
supplies a direct branch from within the 
pr.oblem program to the TEST OPEN entry in 
the TIA table. Reassembly of the problem 
pr.ogram at the completion of testing in 
order to delete the branch is necessary 
when this method of entry is employed. 
Except for the reassembly requirement, this 
method has the same operation and require­
ments as the first method. 

If the problem program to be tested is 
an overlay program and has multiple TIA 
tables, the test open routine ignores list­
ed TIA tables which are not in main stor­
age. 

TEST OPEN mac::_r_o=._inst~_Q_t_ions associated 
with segments other than the ....... root segment 
are canea--"secoiidari----.Y-ts'r~-o:PE:TI~---ma cio_:_ 
instructions," and as such do-not -require 
the inclusion of "entry" positional 
operands in their macro-instruction state­
ments .• 

Secondary TEST OPEN macro-instruction 
entries contained in the TIA tables asso­
ciated with overlay segments should never 
be given control and, therefore, never 
executed. Instead, the overlay 1 routine 
performs the necessary test open functions, 
such as inserting SVC instructions into the 
newly loaded segment. In an overlay pro­
gram, the test open routines execute only 
once per execution of the program. 

The TTOPEN 1 Routine (IGC0004I) 

The TTOPEN 1 routine (see Chart 31) is 
entered initially as a result of the execu­
tion of the TEST OPEN entry in the TIA 
table (the first two bytes of which are the 
operation. code for an SVC instruction). 
This routine determines if the save routine 
has been executed. If the save routine has 
not been executed, the test open functions 
are not performed, and control is returned 
to the problem program. The problem pro­
gram then executes as though there were no 
TESTRAN macro-instructions coded to test it 
<i.e., no testing takes place). 

If the save routine has been executed, 
the TTOPEN 1 routine loads the router 
routine into main storage and proceeds to 
examine the TEST OPEN entry in the TIA 
table to establish the maximums to be used 
for this execution of the problem program 
(i.e., number of lines of test output data 
allowed and number of TESTRAN statement 
executions allow1ed). This information, the 
output selection code, and the link or load 
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option specified in the 
placed into the proper 
core. (For a detailed 
trol core, see Appendix 

TEST OPEN entry are 
fields of control 
description of con­
B). 

At this point in its execution, the 
TTOPEN 1 routine links to the TTOPEN 2 
routine if it determines that this is its 
first execution since the execution of the 
save routine. Otherwise, the TTOPEN 1 
routine links to the TTOPEN 3 routine to 
prepare the problem program for testing. 

After the TTOPEN 3 routine has operated, 
inserting SVC instructions into the problem 
program and establishing various TESTRAN 
tables, it returns control to the TTOPEN 1 
routine. The TTOPEN 1 routine writes a map 
change record (if necessary)., the TIA and 
reference tables, and a test open record 
onto the intermediate data set (SYSTEST} 
for use by the TESTRAN editor. The map 
change record is generated f o~ each progra~ 
.~.!~.~~cLH _indicat_ei:; _1;J1~---I'EE:!.~~nc~ ___ Cl..!l.9_ 
active or inactive statµs of each program 
·~_e_9:me~!: __ ,!?~~~!li. __ s}:()-fc!.~i~~- -- -- -- -- --~- - ... 

Note: The link or load mode option is 
specified in the TEST OPEN macro­
instruction. In the load mode, routines 
are acquired from the link library via the 
LOAD macro-instruction and then control is 
passed to them via .a· LINK macro­
instruction. Routines, up to the available 
limits, are retained in storage. In the 
link mode, routines are acquired from the 
link library when they are needed. No 
attempt is made to retain them in storage. 

The TTOPEN 2 Routine (IEGOPEN2} 

The TTOPEN 2 routine (see Chart 32} 
performs the copying functions of test 
open. With this routine. control core 
fields are initialized and the data whose 
address and extent has been recorded and 
retained in DCB/REL core by the save 
routine is copied for later use by the 
TESTRAN editor. 

The TTOPEN 2 routine uses DCB/REL core 
address data to read records (symbol table, 
ESD. and CESD} from their external resi­
dence into an area of storage it acquired 
for a buffer. It copies them from the 
buffer onto SYSTEST. Buffers acquired by 
the routine and storage acquired for use as 
DCB/REL core are then released. Control 
returns to the TTOPEN 1 routine. 
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The TTOPEN 3 Routine (IEGOPEN3) 

The TTOPEN 3 routine (see Chart 32) 
prepares the problem program for testing. 
It first determines if the TIA table it 
refers to is already open, and if so, 
returns control to the TTOPEN 1 routine. 
If t:Qe TIA table is not open., this routine 
tests for valid entry types in the TIA 
table. · 

If all the entries are valid, the rou­
tine computes the amount of storage it will 
qeed for a block called ~able core by 
scanning the entire TIA table to determine 
the numb~r of flags and counters (either 
explicitly or implicitly defined) and the 
number of TEST AT entries in the table. 
(For a description of table core, which 
includes the reference, co"itnter, and-flag 
taofi~i;;-----seeAppend.Ix -:B:T -The roU:Hne--theri 
acquTres the necessary main storage. The 
routine scans the TIA table a second time 
and inserts svc·instructions into the prob­
:lem program at each point specified in. a 
l!'EST AT entry in the table. It also 
inserts, into the reference table area that 
corresponds to that TEST AT entry., the two 
bytes of problem program code that the SVC 
instruction displaced., and the locations of 
the SVC instruction in the problem program 
and the TEST AT entry in the TIA table. 

Likewise, the TTOPEN 3 routine enters a 
flag into the flag ~able area for each flag 
specified in a TEST DEFINE FLAG TIA entry. 
~he counter table area of table core is 
filled in, in this same manner, with the 
counters specified in the TEST DEFINE COUN­
TER TIA table entries. Pointers to the 
first entry in each of the reference, flag, 
and counter tables are entered into the 
fixed area of table core (or the previaus 
reference, flag, and counter tables>. A 
pointer to table core is entered into 
control core <or the previous control 
core). 

To ensure that the TIA table associated 
with a problem program is not altered by 
that program., the TESTRAN interpreter eo~ 
putes a "checksumn of the TIA table and 
stores it in table core. 

Note: The checksum is a summation of the 
entire TIA table, added in 4-byte incre­
ments. The add logical instruction is used 
to compu~e the 4-byte sum. When the length 
of a TIA table is not an even multiple of 
four bytes., the remaining bytes are right 
justified and added to the. low order end of 
the previous sum. 

_Whenever the TES_TRAN router routine is 
entered during execution of theprobiem 
program, a checksum of all TIA ___ tafiles- ··1-n 

( 
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main storage as they exist at that time is 
~omputed, If a newly computed checksum 
does not match the one stored in table 
core, that TIA table has been altered and a 
message to indicate this is written opto 
SYSTEST. As a .result the task is brought 
to an abnormal end (ABEND). 

If additional TIA tables are listed in 
an "OPTEST=" operand field in the TEST OPEN 
entry, the next TIA table is examined to 
determine whether or not it is currently in 
storage. If it is, that TIA table is also 
opened Ci.e., the TTOPEN 3 routine is 
repeated for the next TIA table). If there 
are no more TIA tables to be opened, 
control is returned to the TTOPEN 1 rou­
tine. 

THE RESIDENT SVC ROUTINE (IGC038) 

The resident SVC routine (see Chart 30) ' 
consists of the parameters and instructidns 
for linking to the router routine. When a 
TESTRAN-inserted SVC instruction is execut­
ed during problem program 
execution/testing, the operating system's 
SVC handler passes control to the resident 
SVC routine. This routine, in turn, passes 
control to the router routine that was 
loaded by the TTOPEN 1 routine. When a 
series of TIA table entry interpretations 
are complete, ~antral ~s return~s.tQ,_fxQID~~ 
~outer routine, through the resid~~svc 
routilie;teYhe proolem program--.:-·--
( . ~ ---~·.,,.~--=-'~-~="'''--'----'--- _..,, _ _,__,_,. __ _,,_,,_,___~_-.,.._,,..... 

THE ROUTER ROUTINE (IEGTTROT) 

The router routine (see Chart 33) deter­
mines from the entries in the TIA table 
which of the TESTRAN interpreter service 
routines are to be executed. Each time it 
is entered, this routine tests the validity 
of each TIA table currently in main storage 
by computing a checksum of the table and by 
comparing that checksum with the original 
one computed and stored in table core by 
the TTOPEN 3 or overlay 1 routine. If the 
checkswns do not agree., the router routine 
issues an error message to indicate that 
the TIA table has been altered and brings 
the task to an abnormal end (ABEND). 

Some of the service routines of the 
interpreter are classified as "test 
control" routines because they are not 

concerned with the generation of.test out­
put data, but rather with the internal 
control of testing. As one of these rou­
tines is executed, the router routine 
enters information to indicate that it has 
been executed into a prologue record buf­
f er. This information, in the form of a 
list of executed statements, is written in 
the prologue record of the output record 
pair generated for the next "test action" 
routine executed. 

To pass control to the proper service 
routine, the router routine first deter­
mines the address of the SVC instruction 
that caused it to receive control by sub­
tracting two bytes (length of the SVC) from 
the address of the next problem program 
instruction as it appears in the old pro­
gram status word CPSW). This gives the 
routine the address of the SVC instruction 
in the problem program. The router routine 
then scans the reference table to find a 
matching address in the object program 
address field.. When it finds this matching 
address, the address in the TIA address 
field <within the same entry in the ref­
erence table) is the address of the TEST AT 
macro-instruction entry ~hat caused the SVC 
to be inserted. The router routine then 
scans the TIA table to find the type byte 
of the next entry. 

The router routine uses the type byte as 
an index factor to find the correct charac­
ter in an internal table. The character is 
appended to the symbolic name root 
(IEGTTRN) of the service routines to com­
plete the symbolic name of the required 
service routine. The router routine then 
links, or loads and links., to the routine. 
Control returns to the router routine when 
the service routine has completed its func­
tions. If the previous routine was not a 
go back routine, the router routine exam­
ines the next entry and repeats the above 
procedure. If it was a go back , control 
is returned to the problem program or to 
the tracer routine, as explained in the go 
back discussion. 

Two of the router's subroutines are 
contained entirely within it and are 
branched to as required. The first, 
HBADDRSR (see Chart 34), interprets "A" 
field expansions (see Appendix A) in the 
TIA entries, computes an actual address for 
these entries, and returns that address to 
the service routine that needs it. The 
second, HQOUTPUT (see Chart 34) controls 
the writing of prologue and data records of 
an output record pair. It also checks the 
output-line count to ensure that the number 
of lines generated has not exceeded the 
maximum allowed. 

Part II: The TESTRAN Interpreter 19 



THE OVERLAY ROUTINES 

The Overlay 1 Routine (IEGTTRNO) 

In an overlay program. 
overlay supervisor causes 
with test attributes to be 
main storage it links to 
routine <see Chart 35). 

whenever the 
a new segment 

fetched into 
the overlay 1 

The overlay 1 routine first determines 
whether or not the test open routine has 
operated, and if it has not, this routine 
causes a map change record to be written 
onto SYSTEST and returns control to the 
overlay supervisor. · · 

If the test open routine has been exe­
cuted, the overlay 1 routine next checks 
the count of TIA tables listed for the 
OPTEST= operand of the TEST OPEN entry in 
the root segment TIA table. If the OPTEST 
count is zero, and if the trace mode switch 
is on, control is passed to the overlay 2 
routine. For OPTEST count zero and trace 
mode switch off. a map change record is 
written onto SYSTEST and control is 
returned to the overlay supervisor. 

When the OPTEST count is non-zero, the 
overlay 1 routine determines which TIA 
table is next in the list and if that table 
has ever been opened. If the TIA table has 
previously been opened, this routine checks 
to find whether it is now in main storage. 
If the TIA table is not in main storage., 
its associated reference, flag, and counter 
tables are flagged inactive, and the OPTEST 
count is again tested for zero or nonzero. 

If the next TIA table has been opened 
previously, and is now in main storage, the 
TESTRAN svcs are inserted into the freshly 
loaded copy of the segment. The OPTEST 
count is again tested for zero or non-zero. 

When the next TIA table in the OPTEST 
list has not been opened previously, a 
check is made to determine if it is now in 
main storage. If it is not, it is ignored 
and the OPTEST count is again tested for 
zero or non-zero. If, however, the TIA 
table is now in main storage the overlay 1 
routine performs the normal test open func­
tion on the TIA table and then returns to 
check the OPTEST count for zero or non-zero 
again. 

Tte overlay 2 Routine CIEGTTRNX) 

The overlay 2 routine (see Chart 36) is 
used whenever there are active traces ' in 
progress at the time an overlay occurs. 
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The overlay 2 routine checks each table 
core to find the numbers of any inactive 
TIA tables. The trace table is searched 
for entries with matching TIA table num­
bers. Any such matching traces are stopped 
by removing their entries from the trace 
table. A trace stop record is written onto 
SYSTEST. If all active traces are stopped 
as the result of an overlay, the overlay 
stop bit is set in the trace stop flag byte 

_of trace -core. Exit from this routine i$ 
to the overlay supervisor via a RETURN 
macro-instruction. (Trace core is 
explained in detail in Appendix B .• ) 

THE TRACE ROUTINES 

Traciqg operations within TESTRAN 
~equire the use of both setup and service 
routines. The trace interrupt routine is a 
setup routine. the other trace routines are 
service types and are discussed in the 
section entitled "The Service Routines." 

~he TRACE INTERRUPT Routine (IEGTTRNZ) 

If it becomes necessary either to sus­
pend or halt tracing during a trace opera­
tion, the trace interrupt routine (see 
Chart 38) is used. Depending on the event 
that triggered it,, the routine initiates an 
abnormal-end-of-task (ABEND) sequence of 
events, transfers control to the tracer 
routine <via an XCTL macro-instruction>, or 
returns control to the problem program <via 
the router routine}. The following condi­
tions cause the trace interrupt routine to 
be given control: 

• Program check, which causes a transfer 
of control to the tracer routine if a 
user-supplied interrupt routine exists 
CSPIE macro-instruction}. If no user­
supplied interrupt routine exists, an 
ABEND results. 

• Trace stop switch set on (stop flag 
byte in trace core>, which writes an 
output message to indicate that tracing 
has·been stopped and returns control to 
the problem program, providing the 
switch has been set by an overlay 
routine. 

• Untraceable SVC (LINK, 
RETURN}, which generates 
reco~d and returns control 
lem program via the router 

XCTL, or 
an output 

to the prob­
routine. 

( 

( 
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Procedure for Decimal Instructions on 
Model 91 

Trace interrupt routine modifications 
for handling decimal instructions encoun­
tered when operating on the Model 91 are 
described in this part under the section 
•MOdif ications of Trace Interrupt and Go 
Back Routines for the Model 91." 

THE SERVICE ROUTINES 

The service routines perform the test 
services specified by the TESTRAN macro­
instructions. There are 16 service rou­
tines to accommodate the 23 TESTRAN macro­
instructions: three TEST, three SET, two 
GO, five DUMP, and three TRACE. With the 
exception of the tracer routine, each of 
these routines is entered via a LINK macro­
instruction issued by the router routine. 
The tracer routine is entered via an XCTL 
macro-instruction from the go back routine. 

THE TEST ROU'l'INES 

Except for the test open routine, which 
is a setup routine, the routines that 
correspond to the· other TEST macro­
instructions are service routines. These 
routines include: test on, test when, and 
test close. 

The TEST ON Routine (IEGTTRNE} 

The test on routine (see Chart 36) 
examines the value in the counter in the 
TIA entry to determine if the value is a 
multiple of the stipulated interval within 
the high and low limit specification. If 
the counter value meets the requirements, 
control returns to the router routine with 
the address in the VF pointer altered to 
show the address of the entry named as the 
operand of the TEST ON entry. If the 
requirements are not met, testing continues 
in an unaltered sequence. 

Note: TESTRAN uses a register,, called the 
varible field (VF) pointer, as a next entry 
indicator. The VF pointer is incremented 
as the router routine examines the TIA 
table entries. It points to the first byte 
of the next entry when the test services 
requested by the current entry have been 
executed. To transfer from the interpreta­
tion of one series of TIA table test 
request entries to another, the address of 
the first entry in the new series is 
substituted for the address of the next 
sequential entry in the VF pointer. 

The pointer is required for normal 
sequential flow from one TIA entry to the 
next as well as when the normal flow is 
altered. conditional entries such as TEST 
ON and TEST WHEN, and unconditional entries 

such as GO IN, GO OUT, and GO TO use the VF 
pointer to alter the sequence of 
interpretation. 

The TEST WHEN Routine (IEGTTRNG) 

The test when routine (see Chart 37) 
compares two operands specified in the 
entry. Depending on the result of the 
comparison, the routine either continues 
interpreting TIA entries or starts inter­
preting a new sequence beginning with the 
one specified in the test when entry. The 
user may specify one of six different 
"operators" upon which to base his compari­
son. These operators include: 

• Equal to 
• Less than 
• Less than or equal to 
• Not equal to 
• Greater than 
• Greater than or equal to 

A comparison has a •true" result whenev­
er the result conforms to the operator that 
was chosen. For example, if operand 1 has 
a lesser value than operand 2, and the 
operator chosen by the user is •1ess than", 
the result of the comparison is true. If,, 
however, the same two operands were com­
pared using •equal to• as the operator, the 
result of the comparison would be "false•. 

The two operands may be either flags or 
values in any one of several opt1onal data 
modes <fixed point, floating point, hexade­
cimal, character, etc. > .• The test when 
routine has four comparison subroutines: 
one for fixed point values; one for float­
ing point values; one for decimal values; 
and one that compares any of the 
hexadecimal-, character-, binary-, 
instruction-, or address-coded values. 

The test when routine makes the compari­
son specified in its entry and, if the 
result is true, causes the address of the 
entry specified as the operand of the TEST 
WHEN entry to replace the address of the 
next sequential entry in the VF pointer. 
Thus, interpretation of the sequence of TIA 
table entries in which the TEST WHEN was 
located is terminated, and the interpreta­
tion of a new series is begun. A false 
result of the comparison causes a continua­
tion of the interpretation of the current 
series of test requests. 

The TEST CLOSE Routine (IEGTTRNH} 

The test close routine <see Chart 39) 
closes the TIA table or tables that were 
opened by the test open routine when test­
ing of the problem program was initiated. 
When the router routine encounters a TEST 
CLOSE entry in the TIA table, it links to 
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the test close· routine which, in turn, 
reinserts the problem program instruction 
bytes that were displaced by the inserted 
SVC instructions. The routine retrieves 
the bytes from the reference table portion 
of table core and relinquishes the storage 
acquired for any table core associated with 
a closed TIA table. 

Any trace operations started by entries 
in the closed TIA table are halted and a 
trace stop record is written onto SYSTEST. 
A test close record is also written onto 
SYSTEST. A bit is set on in the stop flags 
byte of trace core if all traces are 
stopped. 

A device called the dummy go back, 
unique to the test close routine, is used 
to return control to the problem program. 
For entries other than a TEST CLOSE, a GO 
BACK entry (either explicit or implicit) 
eventually follows in the TIA table. In 
such cases, control returns to the problem 
program via the go back routine, the router 
routine, and the resident SVC routine. 

After the test close routine is execut­
ed, the TIA taole is no longer active, and 
no interpretation of an entry following the 
TEST CLOSE entry can be made. The VF 
pointer, therefore, is set to the address 
of a GO BACK entry in control core. This 
control core entry is labell-ed DUM and is a 
dummy GO BACK entry. Using the dummy go 
back as a device to pass control to the go 
back routine-after the execution of a test 
close routine, control returns to the prob­
lem program, from the go back routine, in 
the normal manner. 

THE GO ROUTINES 

Although there are four GO macro­
instructions, the TESTRAN interpreter uses 
only two routines to interpret them. The 
GO IN, GO OUT, and GO TO macro-instructions 
are interpreted by one routine; the GO BACK 
macro-instruction by the other. Routines 
for the GO macro-instruction entries 
unconditionally alter the sequence of TIA 
table entry interpretation when the router 
routine encounters their entries. The test 
on and test when routines alter the 
sequence of TIA table entry interpretation 
conditionally and are essentially addition­
al go routines. 

The GO IN/GO OUT/GO TO Routine (IEGTTRND) 

Whenever the router routine encounters a 
GO IN, GO OUT, or GO TO entry in the TIA 
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table, it passes control to the go routine 
(see Chart 40). The actual execution of 
the go routine, however, is different for 
each entry. 

For a GO TO entry, the address, speci­
fied as the location of the TIA table entry 
to be interpreted next, is checked to 
determine if it is an entry in an active 
and open TIA table. If it is, the address 
is placed into the VF pointer register and 
control is returned to the router routine. 

For a GO IN entry, the address of the 
next sequential entry that was in the VF 
pointer register is stored in the subrou­
tine table for retrieval at the time a GO 
OUT macro-instruction entry is interpreted. 
(The subroutine table is a 9-byte table 
within control core. It can hold up to 
three such addresses.) 

For a GO OUT entry, the address of the 
next entry to be interp~et~d is retrieved 
from the subroutine table and entered into 
the VF pointer register. (The address of 
the next entry for GO TO and GO IN entries 
is contained within the entry itself.) 

Note: The subroutine table consists of 
three 3-byte entries. At each entry to the 
~outer routine (the execution of an SVC 
instruction inserted for a TEST AT entry in 
the TIA table), the subroutine table is 
zeroed. The go in routine fills the first 
vacant entry with the address of the next 
sequential TIA table entry following the GO 
IN itself. This address is used by the go 
out routine so that it can return to the 
next entry in the former sequence of 
entries. 

Likewise, any subsequent GO IN entries 
enter the address of the otherwise next 
sequential entry into the subroutine table. 
If there are more than three entries into 
the table, the first entry is "lost". When 
a go out routine retrieves an address ,from 
the subroutine.table, it takes the last one 
entered, and zeros that en~ry. Sequences 
of TIA table entries can be "nested" to a 
depth of three, the depth of the subroutine 
table. 

The GO BACK Routine CIEGTTRNJ) 

The go back routine Csee Chart 41) is 
entered via a LINK macro-instr·uction from 
the router routine. This roµtine is 
entered whenever the router routine encoun­
ters an explicit or implicit GO BACK entry 
in the TIA table. A GO BACK entry is 
implied if the router encounters either an 
end-of-table marker entry, or a TEST AT 
entry signifying the beginning of a new 
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series of test requests. In either case, 
the series of entries being interpreted 
have come to an end. 

With an exp1icit GO BACK entry, the user 
can specify the address (problem program 
address) to which he wishes control to be 
returned. The problem, p~ogram is then 
reentered at a point other than the one 
from which the inserted SVC instruction 
caused it to be interrupted. If no address 
is specified in an explicit entry, the 
removed problem program instruction is 
reassembled and executed- remotely. Control 
is then returned to the instruction follow­
ing the inserted SVC via the router and 
resident SVC routines. The go back routine 
a1ters the address stored in the old PSW to 
make these returns possible. 

If the trace mode switch has been set, 
the go back routine passes control to the 
TRACER routine instead of returning control 
to the problem program. If the user has 
supplied an SPIE macro-instruction to 
handle a program interruption, and that 
interruption occurs, the go back routine 
passes control to the user-supplied inter­
ruption handler routine. Otherwise, if a 
program interruption oc~urs, the go back 
routine initiates an ABEND. 

Procedure for Decimal Instructions on 
Model 91 

Go back routine modifications for handl­
ing decima1 instructions encoantered when 
operating on the Model 91 are described in 
this part under the section •Modifications 
of Trace Interrttpt and Go Back Routines for 
the Model 91. • , 

THE SET ROUTINES 

Each SET macr0-]nstruction has its o1'in 
service routine. The SET routines receive 
control from the router routine via a LINK 
macro-instruction. When their function· is 
completed, control.returns to the router 
routine. 

The SET FLAG Routine (IEGTTRNP) 

The first operand in the TIA table entry 
for the SET FLAG being interpreted is 
checked to ensure that it is in the flag 
tab1e of an open and active TIA table. The 
second operand may also be a flag. If so, 
it is also checked to determine·_ whether or 
not it is in an active flag table. If the 
first operand is an active flag and the 
second operand is either an active flag or 
a specific va1ue, the first operand is set 
to the value of the second. If the second 
operand is a va1id storage address, the 

first operand is set to the value of the 
contents of the second operand. (See Chart 
42.) 

The SET COUNTER Routine (IEGTTRNN) 

The first operand in the TIA table entry 
for the SET COUNTER being interpreted is 
checked to ensure that it is in the counter 
table of an active and open TIA table. 
Likewise, the second operand, if it is a 
counter, is checked to determine whether or 
not it is in an active counter table. If 
the first operand is an active counter and 
the second operand is either an active 
counter or a specific value, the first 
operand is set to the value of the second. 
If the second operand is a valid storage 
address, the first operand is set to the 
value ~of the contents of the second 
operand. <see Chart 42.) 

The SET VARIBLE Routine (IEGTTRNR) 

The first operand in the TIA t~ble entry 
for the SET VARIBLE being interpreted is 
checked to ensure that it is within the 
user's task; i.e., either a register or a 
field in main storage. The second operand 
is checked to ensure that it is either a 
valid storage address, an active counter, 
or a literal~ If the checks indicate that 
both operands are valid, the first operand 
is set to equal the register, literal, or 
counter value of the second operand. If 
the second operand is a valid storage 
address, the first operand is set to the 
value of the contents of the second 
operand. (See Chart 39.) 

THE TRACE ROUTINES 

There are three trace routines to inter­
pret the- four TRACE macro-instructions. 
Two routines, trace start and tracer, are 
executed for the TRACE CALL, TRACE FLOW, 
and TRACE REFER entries; the other, for the 
TRACE STOP entry. The trace service rou­
tines are supported by the trace setup 
routine (trace interrupt). 

Whenever the go back routine is entered, 
it interrogates the trace mode switC:h· (a 
flag bit in control core). The trace mode 
switch is set on by the trace start rou­
tine, when the first trace is started, to 
indicate that any subsequent trace is not 
the first and that a _table ca11ed "trace 
core" already exists. If the trace mode 
switch is off, the storage required for 
trace core and the table contained within 
_it (trace-table> must be acquired and the 
tables initialized. The address of the 
trace table (and trace core, since the 
trace table is the first portion of trace 
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core> is entered into a field of control 
core. A record-pair, containing a prologue 
record tha.t includes a type byte to indi­
cate what type of trace has been started,, 
is written as output from the e.xecution of 
the TRACE START routine. The additional 
data describing the t~ace, addresses for 
start and stop limits of the trace, is 
written into the data record. <Detailed 
descr~ptions of trace core and trace table 
are in Appendix B.) 

To perform a trace operation, TESTRAN 
routines copy a problem program instruction 
from its location in the program to a 
remote location (low end of main storage) , 
examine it, then remotely execute it. at 
that location. The exact procedure depends 
on the problem program instruction and the 
type of trace being made. 

The low order 48 bytes of main storage 
are used temporarily by the tra.cer routine, 
their original contents are saved and later 
restored. The contents of the general 
registers, as they appeared in the problem 
program,, are restored before the instruc­
tion is executed and then preserved after 
it is executed. 

On each entry to the tracer routine., the 
s.top flags byte in trace core is examined 
to ensure that no event has stopped all 
traces since the last entry. Except for 
program check interruptions that are en­
abled by the problem program, all interrup­
tions are disabled •. six bytes of problem 
program, beginning with the next instruc­
tion to.be executed, are moved to location 
zero in main storage. The instruction is 
then examined and the course of action to 
be taken is determined. 

Should the instruction type cause a 
branch in the problem program, it is first 
determined whether or not the branch should 
occur. If the branch would occur during ·a 
normal untraced operation it must be deter­
mined. whether or not a TRACE FLOW or TRACE 
CALL is in effect and whether or not this 
branch requires an output record to be 
generated. If a record is necessary, it is 
written onto SYSTEST to indicate the 
branch. The pointer used to indicate the 
problem program instruction to be examined 
next is altered so that it now contains the 
"branch to• address. · 

If the instruction examined is a store 
type and a TRACE REFER is in progress, the 
routine changes the storage protection key 
.to that of the problem program and writes a 
•before• record of the area onto SYSTEST. 
It then executes the instruction · and re­
stores the storage protection key to zero. 
If the conditions required for a "before" 
record to be written were met, an "after" 
record must also be written. 
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If the examined instruction is an exe­
cute, it is first determined that the 
operand instruction is not also an execute~ 
since it is invalid to execute an execute. 
If the operand instruction is a valid type 
it is moved (six bytes) to location zero 
and the determination of its type is begun 
_just as though it were an "in line• 
instruction. The 
next-instruction-to-be-examined-pointer is 
kept pointing at the instruction that 
follows the execute. 

For certain traceable SVC instruction 
types encountered, a trace stop record is 
written and control is returned to the 
~outer routine. If the generation of a 
trace flow output r.ecord is required, it is 
~it ten. 

With privileged instructions, control 
passes to the trace interrupt routine via 
an XCTL macro-instruction. 

For all instructions other than those 
mentioned above, the instruction is moved 
to location zero, and executed.· Interrup­
tions are enabled, and the process s~rts 
again with .the next problem program 
instruction. 

The TRACE START Routine (IEGTTRNL) 

The trace start routine (see Chart 37) 
init.iates trace. operations within TESTRAN 
by writing a trace start record and ini­
tializing trace core and the trace table •. 
For the starting of subsequent traces, it 
adds an entry to the trace table for each 
new trace. 

Note: Since the trace table is limited to 
ten entries, the nuniber of concurrent trac­
es is also limited to ten. Should the 
number ·of traces exceed ten, the last trace 
started is "lost". (The trace table is 
sorted by trace type and the last entry is 
flagged. An entry for a trace after the 
tenth one replaces the previous last 
entry.> 

Following the execution of. the trace 
start routine, control returns to the rout­
er routine. If the router determines that 
the next entry in the TIA table represents 
another test action or test control macro­
instruction to be .acted upon, it proceeds 
to do so, ignoring the fact. that the trace 
mode switch is on. 

If, however, the next entry is a GO BACK 
(either explicit or implicit) and the go 
back routine finds that the trace mode 
switch is set on, instead of returning 
control to the problem program, the go back 



routine passes control to the tracer 
routine so that it may monitor each problem 
program instruction. (Even if the entries 
directly after the TRACE entries are other 
than GO BACK entries, this condition will 
eventually occur.) 

The TRACER Routine (IEGTTRNT) 

The tracer routine does not interpret 
TIA table entries directly,; but rather., 
with the trace start routine provides the 
tracing services. C See Chart 43.) 

When the router routine passes control 
to the go back routine at the completion of 
a sequence of test requests,, the go back 
routine tests th·e status of the trace mode 
switch. If the trace mode switch is set,, 
the go back routine passes control to the 
tracer routine, which examines each problem 
program instruction and executes it remote­
ly. 

If a TRACE CALL is being executed, each 
CALL macro-instruction executed within the 
area specified by the TRACE CALL entry in 
the TIA table causes an output record pair 
to be generated and written onto SYSTEST. 

If a TRACE FLOW is being executed, each 
branch to or from the areas specified in 
the TRACE FLOW entry in the TIA table 
causes an output record pair to be generat­
ed and written onto SYSTEST. 

If a TRACE REFER is being executed, each 
instruction that alters the contents of any 
area specified in the TRACE REFER entry in 
the TIA table causes an output record pair 
to be written onto SYSTEST. 

Should the tracer routine encounter a 
TESTRAN SVC instruction while it is execut­
ing the problem program., control returns to 
the router routine. 

Whenever a privileged instruction is 
encountered., whenever a program check 
occurs, or whenever an untraceable SVC 
(LINK, XCTL, or RETURN) is encountered in 
the problem program, control passes from 
the tracer routine to the trace interrupt 
routine. 

A machine check interruption that occurs 
while the tracer routine is in operation 
results in an ABEND. 

Note: While·. the tracer routine is execut­
ing the problem program, interruptions are 
enabled and then disabled after each prob­
lem program instruction is executed. SVC 
called routines such as the overlay super­
visor are not traced. 

~he TRACE STOP Routine (IEGTTRNM) 

The trace stop routine (see Chart 37) is 
entered when the router xoutine encounters 
a TRACE STOP entry in the TIA table. If 
the entry has no specific traces named as 
operands, all traces are stopped and their 
entries are removed from the trace table. 
If., however,. specific traces are named as 
operands, each trace so named is stopped 
and its entry is removed from the trace 
table. A bit in the stop flags byte of 
trace core is set on if all traces are 
stopped by a TRACE STOP entry interpreta­
tion. 

Each entry in the trace table contains 
data to identify its type, its output­
record priority codes, its TIA table and 
macro-instruction numbers that correspond 
to this trace, and the start and stop 
limits of the trace. 

THE DUMP ROUTINES 

Five dump routines are used to interpret 
the six DUMP macro-instructions. The DUMP 
DATA and DUMP CHANGES macro-instructions 
are interpreted by one routine; the other 
four by their respective dump routines. 
All of the routines are entered from the 
router routine via a LINK macro­
instruction •. 

The DUMP DATA Routine CIEGTTRNA) 

Whenever the router routine encounters a 
DUMP DATA or DUMP CHANGES entry in the TIA 
table., it links to the dump data routine 
(see Chart 40). The dump data routine 
determines whether these addresses are 
within the physical size limitations of the 
computing system, whether the start address 
is lower than the stop address, and whether 
the area requested is more than 65,535 
bytes long. If no violations are discov­
ered, the contents of the area specified is 
written onto SYSTEST. 

Except for a unique type 
pr.ologue, the same output is 
both a DUMP DATA entry and a 
e~try if both are concerned 
area of storage. 

byte in the 
generated for 
DUMP CHANGES 
with the same 
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The DUMP COMMENT Routine (IEGTTRNB) 

Whenever the router routine ineteprets a 
DUMP COMMENT entry in the TIA table, it 
links to the dump comment routine (see 
Chart 40). This routine generates a prolo­
gue record that contains a DUMP COMMENT 
type byte and the identification numbers of 
both the TIA table being interpreted and 
the macro-instruction whose TIA entry 
caused this entry to the dump comment 
routine. The record-pair is written onto 
SYSTEST, with the data record of the pair 
consisting of a dummy record. The actual 
comment itself is not written onto the data 
set. (The TESTRAN retrieves the comment 
from the TIA table at edit or edit time.> 

The DUMP MAP Routine (IEGTTRNK) 

The router routine links to the dump map 
routine (see Chart 40) whenever it encoun­
ters a DUMP MAP entry in the TIA table. 
The dump map routine generates an output 
record-pair that consists of a prologue 
record and a data record. The data record 
contains a series of subrecords acquired 
from system tables, one for each field of 
storage associated with the current task. 
The number of subrecords is indicated in 
the data record. Each subrecord contains 
information as to whether that area is a 
program or a data area, the name of the 
program to which the area is assigned, and 
the beginning address and length of the 
area. After the record-pair is written 
onto SYSTEST, control returns to the router 
routine. 

The DUMP PANEL Routine (IEGTTRNC) 

Whenever the router routine encounters a 
DUMP PANEL entry in the TIA table, it links 
to the dump panel routine (see Chart 40). 
This routine retrieves the contents Cat the 
time of the inserted-SVC-caused interrup­
tion) of the 16 general registers from the 
register save area. It also gets the 
contents of the floating-point registers 
Cif present) directly from the registers, 
and the contents of the old PSW. An 
indentifying prologue record and a data 
record that contains the data items just 
described are written onto SYSTEST. When 
the TESTRAN editor processes the record at 
edit time, it selects the required 
registers. 

The DUMP TABLE Routine CIEGTTRNF) 

The dump table routine (see Chart 31) is 
linked to by the router routine whenever it 
encounters a DUMP TABLE entry in the TIA 
table. The DUMP TABLE entry specifies 
either the TCB, DCB, or DEB- If a TCB is 
specified, the task control block of the 
requesting task is written out as the data 
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record portion of a record-pair. If a DCB 
is specified, the named data control block 
is written out as the data record portion 
of the record-pair. If a DEB is specified 
the named DCB is·examined and the addres~ 
of the data extent block is obtained from 
the field in the DCB. The contents of the 
DEB are written as the data record. When 
the function of this routine is completed. 
control returns to the router routine. 

MODIFICATIONS OF TRACE INTERRUPT AND GO 
BACK ROUTINES FOR THE MODEL 91 

In the simulaticn of problem program 
instructions while operating in either the 
trace mode or the go-back mode of TESTRAN, 
a program interruption occurs on the Model 
91 whenever the TES'IRAN interpreter encoun­
ters a decimal instruction of the problere 
program. The 'I'ESTRAN Trace and Go-back 
routines have been modified tc permit the 
TESTRAN interpreter to utilize the facili­
ties of the Decimal Simulator CIEAXDSOO) 
routine via the PFLIH routine. 

When either the TESTRAN Trace Interrupt 
routine (IEGTTRNZ) or the TESTRAN Go-back 
routine CIEGTTRNJ) receives a program check 
interruption caused by an invalid operation 
code, a 'routine-to-TES'IRAN' PSW and an 
error return address are established in the 
TESTRAN Control Core. (The TESTRAN Control 
Core contains the PSW at location 448 and 
the error return address at location 444.} 
The high-order bit (called the 'return-to­
TESTRAN' flag) in the TESTRAN Control Core 
Pointer (i.e., the TCBTRN field} in the TCB 
is set to 1 to indicate. that the 'IESTRAN 
program is entering the PFLIH routine. 

·TESTRAN saves the contents of the general 
registers 9 through 8 beginning at location 
456 in the control core. Control is then 
given to the PFLIH routine. 

If the decimal instruction that TESTRAN 
gives to the PFLIH routine, and which 
subsequently is given to the Decimal Simu­
lator, is sirrulated successfully, the 
Decimal Simulator routine returns control 
to TESTRAN. Return is achieved by locating 
the 'return-to-TES'IRAN' PSW and then using 
the LPSW instruction. 

If the decimal instruction is not simu­
lated successfully, the Decimal Sireulator 
routine returns control to the PFLIH rou­
tine, which checks the 'return-to-TESTRAN' 
flag to ensure that the entrance to the 
PFLIH routine was from TESTRAN. The 
address of the TESTRAN error-handling rou­
tine is moved into the • return-to-TES'IRAN' 
PSW, and control is given to the error 
routine. The TES'IRAN interpreter 1recog­
nizes the type of error that was detected 
ty the LJecimal Simulator routine by testing 



the program old PSW. The functions of the 
TESTRAN error-handling routine are 
unchanged. 

INTERPRETER LOGIC FLOW EXAMPLE 

Figlire 3 shows the flow of control 
through a simplified problem program/TIA 
table execution. The problem program/TIA 
load module includes CSECTs for both the 
problem program and the TIA table. 

The load module uses SVC instructions 
and RETURN macro-instructions to communic­
ate with the TESTRAN interpreter's test 
open routine and router routine (setup 
routines). The router routine communicates 
with the TESTRAN interpreter's dump, go 
back, tracer, and trace stop routines (ser­
vice routines) via LINK and RETURN macro­
instructions. An XCTL macro-instruction is 
used for communication between the go back 
and tracer routines. 
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After program fetch enters the load 
module into rrain storage and the contents 
supervisor determines that the load module 
has test attributes, control passes to the 
TSO TEST save routine via an SVC 61 
instruction. The TSO TEST save routine 
will XCTl to the TESTRAN interpreter's save 
routine if the TCE under which the SVC 61 
instruction was issued does net indicate a 
TSO task. 

The save routine retains the address 
data used by program fetch when it acquired 
the load module from its external residence 
and then returns control to the contents 
supervisor. The contents supervisor, in 
turn, passes control to the entry point 
specified for the load module; i.e., the 
TEST OPEN entry in the TIA table. 

This entry, executable as an SVC 49, 
causes an interruption and transition from 
problem to supervisor states. The test 
open routine obtains storage for its tables 
and initializes them. It inserts an SVC 38 
instruction into the problem program at 
each point specified in a TEST AT entry in 
the TIA table. 
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Figure 3. TESTRAN Interpreter Logic Flow Example 

The test open routine copies onto the 
output data set the assembly time symbol 
tables, and external symbol dictionary 
(ESD) data acquired from their external 
residence using the address data retained 
by the save routine. It also writes a 
composite ESD (CESD) record, a relocation 
table record, and records consisting of 
copies of the TIA and reference tables. In 
addition, it writes a test open record for 
the editor, indicating that test open has 
occurred. It then loads the TESTRAN inter­
preter's router routine into main storage 
and passes control to the problem program­
a t the point specified in the TEST OPEN 
macro-instruction; i.e., the instruction 
labeled START. 

Control is in the problem state and 
remains in this state and within the pro­
blem program until an inserted SVC 38 
instruction is·encountered. Control then 
goes to the supervisor state and through 
the resident SVC routine to the router 
routine, which determines the SVC 38 
instruction that caused this interruption. 

This routine also determines which TESTRAN 
test request is coded into the TIA table 
immediately after the TEST AT entry that 
caused that SVC to be inserted into the 
problem program. 

In Figure 3, location Z in the problem 
program CSECT is specified as the point. at 
which the tests are to begin. The next 
entry in the TIA table specifies DUMP DATA 
E through F. The router routine examines 
the entry and passes control. via a ·LINK 
macro-instruction, to the DUMP DATA rou­
tine, which operates in the supervisor 
state. After the contents of the main 
storage area between instructions E and F 
are written onto the SYSTEST. control 
returns to the router routine. 

The router routine determines that the 
next TIA- entry is a GO BACK entry and 
passes control to the go back routine via a 
LINK macro-instruction. The go back rou­
tine executes the problem program instruc-
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tion displaced when the SVC 38 was inserted 
into the problem program. It then returns 
control to the problem program at instruc­
tion E. Control is again in the problem 
state. It remains in this state through 
instruction F. 

When instruction Y is executed, another 
SVC 38 causes an interruption and a transi­
tion from problem to supervisor state 
occurs. As a result of the interruption. 
the router routine receives control. It 
then locates the TIA table entry that 
follows the proper corresponding TEST AT 
entry; i.e., TEST AT Y. 

Since the next TIA entry is a TRACE FLOW 
G through H, the router routine passes 
control to the trace start routine to 
initiate the trace. This routine estab­
lishes the tables and entries necessary for 
trace operations. It also generates an 
output record to indicate that the trace 
has been initiated and sets a switch to 
show that a trace is in progress. When 
this operation is completed, control 
returns to the router routine. The router 
routine examines the next sequential entry 
in the TIA table to determine the next 
routine to get control; i.e., a GO BACK 
entry. Control, therefore, passes to the 
go back routine, which reassembles the 
displaced problem program instruction and 
then examines the switch that indicates 
whether or not a trace is in progress. (It 
examines this switch each time it receives 
control.) Since there is a trace in pro­
gress and the switch is set, the go back 
routine does not return control to the 
problem program, but rather passes it to 
the tracer routine. 

The tracer routine operates within 
supervisor state but executes the problem 
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program. It examines the 
instruction-by-instruction 
remotely. 

problem program 
and executes it 

Each instruction is "lifted" from the 
problem program sequentially. beginning 
with the one displaced by the SVC, and 
examined to deterrr~ne whether it is a 
program-transfer type instruction or an 
execute that causes a program-transfer type 
to be executed. If it is such an instruc­
tion within the specified limits of the 
trace, an output record is generated to 
describe the action. 

In Figure 3, control remains with the 
tracer routine until the routine encounters 
the SVC 38 at location x. As the resu1t of 
encountering the SVC, the router routine 
receives control and it again finds the 
proper entry in the TIA table to be inter­
preted; i.e., the TRACE STOP entry. As a 
result of the execution of the trace stop 
routine, all traces in progress are 
stopped. In this case, since the TRACE 
FLOW is the only trace in operation it is 
the only trace that is stopped. The trace 
stop routine removes the trace table entry 
that identifies the trace. An output mes­
sage, which indicates that the trace was 
stopped, is written and control returns to 
the router routine. 

The router routine again determines the 
next entry in the TIA table; i.e., an 
end-table entry, (which is an implied GO 
BACK). The router routine passes control 
to the go back routine. The go back 
routine reassembles the displaced problem 
program instruction and executes it. Con­
trol then passes via the resident SVC 
routine to the problem program, which con­
tinues to execute without further TESTRAN 
steps. 



The TESTRAN editor is a post processor 
that functions after the execution of the 
problem program. Operating completely 
within problem state, it converts test 
output data generated by the TESTRAN inter­
preter into a printable output which the 
user can employ to debug his problem pro­
gram. The editor is a separate job or job 
step and is scheduled and controlled in the 
same way as any problem program or proc­
essor. 

Thirty-eight routines make up the 
TESTRAN editor. These routines are divided 
into the following: 

• Initialization routines. 
• Internal routines. 
• Output routines. 

All the TESTRAN editor's routines reside 
on the link library (SYSl.LINKLIB) parti­
tioned data set. Control is passed among 
the routines via LINK, XCTL, and RETURN 
macro-instructions and to the routines of 
the root module via direct branches. 

The overall program structure of the 
TESTRAN editor is shown in Figure 4. The 
editor's routines are used in a variety of 
patterns which are determined by the 
sequence of records read from the input 
data set. The input data set processed by 
the editor is the TESTRAN interpreter's 
output data set ( SYSTEST). 

In addition to test output data generat­
ed by the TESTRAN interpreter's service and 
setup routines, the interpreter's test open 
routine writes records that contain copies 
of the TIA and reference tables, the assem­
bler symbol table CSYM), and external sym­
bol dictionary (ESD), the composite exter­
nal symbol dictionary (CESD), and the con­
trol section relocation table. If the 
problem program is an overlay program, the 
test output data also includes map change 
records. These records, when available, 
are used by the TESTRAN editor to prepare 
symbolically labeled output records for the 
user. Although the editor can function 
without most of these input data records, 
it cannot function without a copy of the 
TESTRAN interpreter's TIA table. 

Job Step 
Initiation 

IEGMCOOA 

START 
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Figure 4. TESTRAN Editor Organization 

OPERATION OF THE TESTRAN EDITOR 

The TESTRAN editor is a separately 
scheduled job step that must be executed 
after the execution of a problem program 
which has been under test with TESTRAN. 
For the editor to operate., a TIA table for 
testing the problem program must have been 
assembled and linkage edited into a load 
module with the problem program, following 
which the program must have been executed. 
The interpreter setup and service routines 
must have generated some test output data 
and written it onto a secondary storage 
data set whose ddname is SYSTEST. This 
data set must be made available as input to 
the editor at its execution time. 

The editor provides the user with a 
pr.inted output to use in debugging the 
problem program. Storage dumps are iden­
tified with loaded and assembled addresses, 
and symbolic labels are applied to data 
items they name. Dumps of program areas of 
storage can be printed with the assembler 
language mnemonics inserted, floating point 
data items can be printed in decimal form, 
etc. 

The TESTRAN editor builds and uses sev­
er.al tables which are essential to its 
operation. The various tables serve to 
establish the environment of the problem 
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program as it existed when each test output 
data record was generated. 

EDITOR TABLES 

The editor alters and updates its tables 
throughout its execution. This continuing 
process of keeping the tables current, 
relative to the problem program's execu­
tion, is the job of the internal routines. 
The tables include the table dictionary, 
the map, the action table, the dump change 
table, the symbol table, and the reference 
table. Diagrams and field-by-field break­
downs of these tables are contained in 
Appendix c. 

TABLE DICTIONARY 

The table dictionary contains four 
8-byte entries. These entries give the 
starting address and the current length of 
the map. the reference table, the action 
table list, and the dump change list. 

MAP 

The editor's map contains a series of 
24-byte entries. Each entry is updated 
continuously, throughout execution of the 
editor, to show the identification., the 
status, and the significant addresses of a 
defined section of the problem program. 
Defined sections include CSECTs,, DSECTs,, 
unnamed or private code CSECTs, and blank 
common control sections. The number of 
entries in the map depends on the number of 
pro~ram sections that are loaded. The 
maximum size of the map is determined 
during initialization, and is one of the 
two possible sizes indicated in the 
listing. 

ACTION TABLE LIST 

The action table list contains a series 
of 10 byte entries. The entries give the 
secondary storage address and identifi­
cation needed by the editor'' s routines to 
locate the action table and a specific 
entry within the action table. The number 
of entries in this table is dependent on 
the number of test open routine executions 
during the execution of the problem pro­
gram. Maximum size for this table is 
indicated in the listing. 
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ACTION TABLE 

The action table is a version of the 
~ESTRAN interpreter's TIA table which has 
been altered by an editor internal routine 
to eliminate data not needed and to fix the 
length of some variable fields. The origi­
nal inter.preter TIA table has up to 23 
entry types, whereas this altered version 
retains only 9 entry types. If it exceeds 
the size of the buffer used, the altered 
TIA table (action table) is written on 
secondary storage as it is altered. The 
action table list permits the retrieval of 
the action table entries. A fixed length 
buffer in main storage is used to form the 
secondary storage records. This buffer is 
also used by the symbol table initializer 
routine. 

DUMP CHANGE LIST 

The dump change list is a series of 
5-byte entries used to point to the secon­
dary storage residence of a dump change 
table. Each entry gives the TIA table 
number and the number of the DUMP CHANGES 
macro-instruction entry within that TIA 
table, plus the address on secondary stor­
age of the dump change table. The number 
of entries in this table (list) depends on 
the number of DUMP CHANGES entries inter­
preted at problem program execution time. 
The maximum size of the list is determined 
at initialization and is one of two possi­
ble sizes as indicated in the listing. 

DUMP CHANGE TABLE 

The dump change table contains a series 
of 9-byte entries. This table is main­
tained on secondary storage. It indicates 
the loaded address (at problem program 
~xecutio~ time)., the length, and the secon­
dary storage location of the specifi·ed 
data. This data is the last copy of the 
area of storage referred to in a dump 
changes TIA entry. It is the copy of the 
storage area with which the editor compares 
the copy in a dump changes record it is 
processing. 

SYMBOL TABLE 

The editor's symbol table is an altered 
version of the assembler's symbol table.· 
which was passed to the editor by the 
interpreter test open routine. The symbol 
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table is stored on secondary storage in 
records of a fixed length (size of symbol 
table buffer} for each section definition. 
An entry is made in the editor's map to 
identify the first record of each symbol 
table. Each record of variable length 
symbol table entries is given a heading 
which indicates the last (highest) offset 
from the origin, into the defined section, 
of the current record. The heading also 
indicates whether that record is the last 
record of a table. This heading data 
speeds the search for symbol information 
needed by the editor routines. 

REFERENCE TABLE 

The TESTRAN editor's reference table 
contains a series of six byte entries. It 
is an altered version of the TESTRAN inter­
preter reference table. It contains .the 
displaced instruction bytes and their loca­
tions in the problem program plus the 
segment number of the associated TIA table. 
It is used by the editor in showing what 
instruction was displaced, in dump type 
output records containing inserted svcs. 

The number of entries in this table is 
dependent on the number of TEST AT entries 
in the interpreter TIA table. The maximum 
number of entries is determined at initial­
ization and is one of two possible limits 
indicated in the listing. 

INITIALIZATION ROUTINES 

The Start Routine (IEGMCOOA) 

At edit time, control passes initially 
to the start routine. (See Chart 50.) 
This routine gets main storage for input 
record buffering. It tailors the table 
sizes to the amount of storage available. 
The start routine processes parameters from 
the job control EXEC statement (PARM=). It 
also opens the three data sets used by the 
editor: the input data set (SYSTEST), the 
intermediate data set (SYSUT1), and the 
output data set (SYSPRINT). SYSTEST is the 
output data set from the interpreter, gen­
erated at problem p-rogram execution time. 
SYSUTl is the editor's scratch or working 
data set maintained on secondary storage. 
SYSPRINT is the data set upon which the 
editor's output print data is written. 

The start routine passes control to a 
LOAD macro-instruction routine to call the 
editor's root module (IEGMNOOA) into main 
storage.. The tables and buffers used by 

the editor are initialized by the start 
routine after it has acquired the necessary 
storage. The area of main storage occupied 
by the start routine is relinquished when 
it passes control to the root module via an 
XCTL macro-instruction. 

The Root Module (IEGMNOOA) 

The root module is divided into a com­
munications area, an I/O interface, and 
three discrete routines; the print routine, 
the line out routine, and the editor router 
routine. 

The module is loaded into main storage 
~y the start routine and remains resident 
in main storage throughout the editor's 
execution. The root module is the only 
editor module that is maintained thus. 
Control is passed to the module's routines 
from other editor routines via a branch 
list. 

Print Routine (IEGSHOOA): The print rou­
tine wri.tes the editor's output records 
onto SYSPRINT. This routine is device 
independent. It may or may not actually 
print the output records. When control 
passes to the print routine., the current 
120-character buff er is written. onto SYS­
PRINT and the line count total is incre­
mented. To write the record onto SYSPRINT, 
the print routine calls upon the I/O inter­
face routine to establish communication 
between it and data management's BSAM which 
performs the writing function. 

When the maximum line count per page is 
reached, a page eject is initiated and a 
new header record written before the next 
output record can be written. Once an 
output record is written., its buffer is 
cleared. 

The print routine checks the output page 
count. If the established maximum page 
count is reached, a special exit from the 
print routine is taken. 

Line Out Routine (IEGSBOOA): The line out 
routine builds the print lines written onto 
SYSPRINT by the print routine. Data to be 
printed is indicated to this routine 
through designated general registers and 
pa-rameters that are contained within the 
communications area. Information concern­
ing the source of the data, the length of 
the data, and the number of blanks to 
follow the data are all passed to this 
routine. 

A pointer in 
indicating the 
current buff er 

the communications 
current position 
into which data 

area, 
in the 
can be 
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added, is used to indicate where the data 
fits into the buffer. The line out routine 
updates this same pointer and checks for 
attempted line overflows, passing control 
back to the calling routine through an 
overflow exit without entering anything in 
the line if such an overflow attempt 
occurs. 

Editor Router Routine CIEGMEOOA) : The edi­
tor router routine (see Chart 50) controls 
the reading of 21 input record types from 
SYSTEST and makes an initial analysis of 
the record type. Depending on that analy­
sis, this routine links to the action 
router routine for records that require the 
selection of a routine to process them, or 
back to the routine that processed the 
previous record for a continuation type 
input record. 

I/O Interface (IEGMN80A): All reading and 
writing of input, output, and secondary 
storage data within the TESTRAN editor uses 
the I/O interface portion of the root 
module. This portion contains the DCBs, 
the DECBs, and the buffering routines used 
by the editor in its interface with BSAM. 

Communications Area (IEGMNOOA}: The com­
munications area of the root module con­
tains the constants needed by the editor's 
other routines to maintain contact with one 
another. It contains the constants and 
common address parameters used by the other 
routines and a branch list to allow control 
to be passed from a routine to one within 
the root module. 

The Editor Message Routine (IEGSFOOA) 

All error and informational-type mes­
sages issued by the editor are written 
under control of the editor message rou­
tine. (See Chart 51.) The message text is 
stored within the calling routine. Whenev­
er an editor routine requires a message to 
be written onto SYSPRINT, it links to this 
routine. The editor message routine, in 
turn, calls the line out routine to move 
the selected message to the current print 
buffer, and the print routine to write the 
message onto SYSPRINT. At the conclusion 
of its functions, the editor message rou­
tine returns control to the editor routine 
that issued the message request. 

INTERNAL ROUTINES 

The TESTRAN editor's internal routines 
process the input record types that provide 
information concerning the problem program 
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whose test output data is being edited. 
This information is maintained by the edi­
tor in the form of storage maps and tables. 
Each time the problem program's storage 
configuration changes due to an overlay, 
the TESTRAN interpreter writes a map change 
record which is essentially a copy of the 
overlay segment table. 

Each map change record is applied to the 
storage map by the internal routines to 
reflect the current (relative to problem 
program execution) status of storage. Any 
output records that follow can then be 
applied to the proper program section and 
any symbolic data available can be assigned 
to the proper data. Other internal rou­
tines update tables used by the editor, 
generate editor altered versions of inter­
preter tables, process symbol table 
records, and provide end-of-run processing 
when needed. 

The Reference Table Routine (IEGRKOOA) 

The reference table routine (see Chart 
5·2> processes reference table type records 
read from SYSTEST. It refers to the prolo­
gue record or the editor's map to determine 
the overlay segment number of the TIA table 
associated with this reference table, and 
adds this information to the data in the 
reference table entry from the interpreter .. 
The address of the TEST AT macro­
instruction entry in the interpreter's TIA 
table is deleted from the reference table 
entry and the resulting altered form of the 
entry is stored in the editor's reference 
table. When it completes the processing of 
the reference table record, this routine 
returns control to the editor router 
routine. 

The Action Table Routine CIEGRLOOA) 

The action table routine (see Chart 52) 
is linked to by the action router routine 
when the router routine determines that the 
current input record is a TIA table type. 
The routine eliminates all TIA table entry 
types except for the test open, dump, and 
trace types. These entries are altered to 
eliminate non-useful data An editor action 
table is formed from them. As the fixed 
length buffer used to form the table is 
filled it is written onto secondary stor­
age. All the action table entries are 
presented in Appendix c. 

( 

( 
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The Invalid Record Routine CIEGPEOOA) 

The invalid record routine (see Chart 
53) keeps an invalid record count that is 
updated each time an unreadable or invalid­
type record is encountered as input to the 
TESTRAN editor. If the invalid record 
count reaches three, the input is 
considered to be uneditable and the editor 
run is terminated. Control passes to the 
editor message routine, so that a message, 
indicating that the count of invalid 
records has exceeded the limit, can be 
issued. 

If the count has not reached three, an 
invalid record message is issued and con­
trol is returned to the editor router 
routine. Should the count reach the limit, 
after issuing both the invalid record and 
excessive invalid records messages, the 
invalid record routine passes control to 
the end-of-run routine to terminate the 
job. 

The End-of-Run Routine (IEGPKOOA) 

The end-of-run routine (see Chart 53) is 
entered via an XCTL macro-instruction from 
the invalid record routine. An actual 
end-of-data-set condition from SYSTEST, 
exceeding the maximum-pages-of-output 
limit, an uncorrectable I/O error., or an 
invalid CSECT relocation table record also 
causes control to be passed to this rou­
tine. The routine writes (on SYSPRINT) an 
end-of-job message, a maximum pages message 
or an I/O error message (when applicable), 
and a count of statements processed. It 
also closes the data sets opened by the 
editor and returns control to the supervi­
sor. 

The Relocation Table Routine (IEGREOOA) 

The relocation table routine (see Chart 
52) processes CSECT relocation table 
records written by the TESTRAN interpreter. 
Since the editor's map is kept sorted on 
the loaded address field., the order of 
entries within the map-does not correspond 
to the sequence in which the entries were 
made. Each entry in the map, therefore, is 
given a sequence number. 

When a CSECT relocation table record is 
processed, the relocation table routine 
applies each relocation factor to the map 
in sequence number order (i.e., from the 
lowest numbered CSECT to the highest num­
bered one>. Following the application of 

the relocation factors., this routine 
searches the program storage area for 
defined sections which occupy storage iden­
tified in the map as belonging to some 
other defined section. such a situation 
develops when using LOAD, DELETE., LINK, and 
XCTL macro-instructions but not through an 
overlay. In such circumstances, the entry 
in the map that details the section that 
has been nstored over" is purged from the 
map. The routine again sorts the map on 
the loaded address field. It then returns 
control to the editor router routine. 

If the relocation factor cannot be cor­
related with the map, a message is issued 
and the editor run is terminated. 

The Map Change Routine (IEGRCOOA) 

The map change routine (see Chart 54) 
processes the map change record from the 
interpreter and applies the data in the 
record to the TESTRAN editor's map. The 
storage map contains information that con­
cerns the storage in use by the problem 
program at the time testing was taking 
place. The map change record is written by 
the interpreter because an overlay of the 
problem program has altered the contents of 
storage. 

CSECTs and their associated TIA tables, 
which were active and may have been gener­
ating test output data previous to the 
overlay, may have been overlaid and no 
longer be active. For the editor to apply 
the proper set of symbolic labels to the 
test ou~put data it is processing, it must 
keep its storage map current, relative to 
that data. The map change routine alters 
the map to keep it current, reflecting the 
changes from active to inactive (or vice 
versa) of all CSECTs so changed. At its 
completion, it returns control to the edi­
tor router routine. 

The CESD Map Routine (IEGRAOOA) 

When the action router routine (see 
Chart 53) determines that the input record 
from SYSTEST is a CESD record, it passes 
control to the CESD map routine via an XCTL 
macro-instruction. If an editor map 
exists, the addresses assigned by the link­
age editor and contained in the CESD record 
are inserted in it, and sequence numbers 
are assigned to the CSECTs in the map. If 
no map exists when a CESD record is read, 
this routine creates one from the available 
information. At the conclusion of its 
operations, this routine returns control to 
the editor router routine. 
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The Symbo1 Table Processing Routines 

Five routines are used by the TESTRAN 
editor to process symbol tab1e (SYM) 
records. The routines process both the 
assembler SYM records and the assemb1er's 
external symbol dictionary (ESD) records. 
The output from these routines is written 
onto secondary storage (SYSUTl). This sec­
ondary storage data is in the form of an 
a1tered symbol table arranged to expedite 
retrieva1 by the other editor routines. 

Symbol Table Base Routine (IEGRFOOA): The 
symbol table base routine <see Charts 55 
and 56) receives control, via an XCTL 
macro-instruction; from the action router 
routine when it finds that the input record 
to be processed is a symbol table record. 
The routine establishes addressability of 
the connnunication area for the SYM rou­
tines. It contains subroutines necessary 
to get the variable length SYM records from 
the input area and to build and search the 
editor map. 

This routine remains 
storage throughout the SYM 
control being passed to 
from each of the other SYM 

resident in main 
processing with 
its subroutines 

routines. 

Symbol Table Initializer Routine 
(IEGNSOOA): The symbol tab1e initializer 
routine <see Charts 55 and 56) receives 
control from the symbol table base routine 
via a LINK macro-instruction. Initial 
entry to this routine causes the contents 
of the action table buffer to be saved by 
writing it onto secondary storage. This 
frees the buff er for use during the execu­
tion of the symbol table initializer rou­
tine. The routine causes the .editor map 
base to be established. Subsequent entries 
to .this routine are via an XCTL macro­
instruction from the symbol table 1ast pass 
routine at the conclusion of SYM processing 
for each assembly of the load modu1e. If 
more data <sYM or ESD records) is to be 
processed the symbol table initializer 
routine operates and then passes control, 
via an XCTL macro-instruction, to the sym­
bol table first pass routine. Otherwise, 
the action tab1e buff er is restored, and 
control is returned to the editor router 
routine. 

Symbol Table First Pass Routine (IEGNYOOA): 
The symbol table first pass routine (see 
Charts 55 and .56) is entered from the 
symbol table initializer routine via an 
XCTL macro-instruction. It processes the 
variable . length input SYM records into 
fixed 1ength reco.1.as, sorts these records, 
and writes them onto SYSUTl. 

This routine 
instruction, to 
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exits, via an XCTL macro­
the symbol table ESD 

routine when the SYM records (in the input) 
end and are followed by the ESD records. 

Symbol Table Last Pass Routine (IEGSPOOA): 
The symbol table last pass routine <see 
Chart 57) is entered from the symbol table 
base routine at the conc1usion of.· process­
ing SYM records from each assembly. It 
gets the fixed length records formed by the 
symbol table first pass routine from their 
secondary storage residence and processes 
them into variab1e length records broken 
down by CSECT. The new strings of symbo1 
table records formed by the preceding proc­
ess are again written onto secondary stor­
age (SYSUTl) and the I/O address of the 
symbo1 table data for each CSECT is p1aced 
in the editor map entry for that CSECT. 

The symbol table last pass routine 
exits, via an XCTL macro-instruction to the 
symbol table initializer routine to process 
any following SYM records. 

The Symbo1 Table ESD Routine (IEGRGOOA): 
The symbol table ESD routine (see Chart 58) 
pr.ocesses the ESD records read in as part 
of the SYM records. If the record is a 
section definition (CSECT, DSECT, etc.),, 
the symbolic name is inserted into the 
editor map.. The routine is terminated by 
the symbol table base routine at the end of 
each assembly's SYM records so that the 
symbol table base routine can get the next 
input record if it is a SYM record. 

OUTPUT ROUTINES 

The output routines produce output 
r.ecords from the data supplied by the 
TESTRAN interpreter. They are supported by 
the initialization and internal routines. 
The output routines prepare symbolically 
labeled output data in the form of storage 
dumps. and traces for the user to employ in 
debugging his problem programs. The ini­
tial determination that a record read. in by 
the editor is other than a continuation 
type is made by the editor router routine. 
When the editor router routine detects such 
a record, it passes control to the .action 
router routine so that it may determine 
which routine is needed to process that 
record. 

The Interpreter Message Routine (IEGPIOOA) 

The interpreter message routine (see 
Chart 53) receives control from the action 
router routine for either of the two inter­
pr.eter message record types. The records 
contain the code used by the interpreter 
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message routine to select the proper mes­
sage from the table of messages contained 
within the routine itself. Depending on 
which of the record types the routine is 
processing, the executed statements line 
may or may not be printed. To identify the 
message as a TESTRAN interpreter message, 
this routine prefixes the characters 
"*** IEGI" to the head of the message. 

If the message includes an address as a 
suffix, this routine links to the address 
analyzer routine to allow display of the 
address in symbolic form. It uses the line 
out and print routines of the root module. 

This routine exits. via a RETURN macro­
instruction, to the editor router routine. 

The Action Router Routine (IEGMGOOA) 

If the editor router routine determines 
that the record from SYSTEST is to be 
processed, it passes control to the action 
router routine (see Chart 54). The action 
router routine further analyzes the record 
to determine whether it requires an output 
routine to process it, and if so whether 
its output selection code is one which is 
to be processed. If the record does not 
have one of the selected output selection 
codes, it is ignored. control remains with 
the action router until any continuation 
records for the non-selected record have 
been read, following which control is 
returned to the editor router routine. 

When the routine processes an output 
record, it formats the "AT LOCATION" <where 
applicable), the "EXECUTED STATEMENTS", and 
the "CURRENT ACTION" lines. It locates the 
editor action table entry that corresponds 
to the record and then passes control to 
the specific output routine, which process­
es that record type, via an XCTL macro­
instruction. 

If the record to be processed is one 
which requires the use of an internal 
routine., this routine passes control to 
that internal routine via an XCTL macro­
instruction. 

Th,e DUMP COMMENT Routine (IEGNMOOA) 

If the action router routine determines 
that the record to be processed is a DUMP 
COMMENT type, it passes control to the DUMP 
COMMENT routine (see Chart 59) via an XCTL 
macro-instruction. The DUMP COMMENT 
routine extracts the comment number from 
the prologue record of the DUMP COMMENT 

'r.ecord-pair and uses it to find the comment 
in the editor action table. The comment is 
moved to the current print buffer and then 
wr.itten onto SYSPRINT by the line out and 
print routines, respectively. At the com­
pletion of this action, control is returned 
to the editor router routine. 

The DUMP TABLE Routine (IEGNPOOA) 

When the action router routine deter­
mines that a DUMP TABLE record is being 
processed, it passes control to the DUMP 
TABLE routine (see Chart 59)' via an XCTL 
macro-instruction. The DUMP TABLE routine 
examines the action table entry associated 
with this record to determine which table 
type is to be dumped and then applies 
available names to the respective logical 
sections of the block. Lengths and .names 
of fields, and the sequence of fields in a 
table are contained within the routine. 
The symbolic location of the table, 
acquired from the address analyzer routine, 
is written onto SYSPRINT with the table., 
using the line out and print routines. 

The TRACE STOP Routine (IEGPAOOA) 

If the record type being processed by 
the action router routine is a TRACE STOP 
r.ecord, the action router routine passes 
control to the TRACE STOP routine (see 
Chart 59) via an XCTL macro-instruction. 
The TRACE STOP routine examines the editor 
map (if it exists> to acquire the symbolic 
identificati.on of the TRACE macro­
instructions whose trace actions are halted 
by this TRACE STOP action. This 
information is moved to the current print 
buffer by the line out routine and written 
onto SYSTEST by the print routine. Control 
is returned to the editor router routine. 

The TRACE Routine (IEGNVOOA) 

Except for TRACE STOP, all TRACE macro­
instruction records encountered by the 
a.ction router routine result in a control 
tr.ansfer to the trace routine. (See Chart 
60.) This includes records generated by 
the TESTRAN interpreter•s trace start rou­
tine. If the record is a trace flow or 
trace refer output, the problem program 
instruction that caused the record to be 
generated is indicated in the output record 
as it appeared in storage. 
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If the instruction was performed remote­
ly by an execute instruction, it is indi­
cated in its modified form along with the 
execute instruction. Registers involved 
and coxmnents requested are also included in 
the output record generated and moved to 
the print buff er by the line out routine 
and written onto SYSPRINT by the print 
routine. The trace routine links to the 
address analyzer, attribute analyzer,, dump 
data,, and dump panel routines. 

The TEST OPEN Routine (IEGPGOOA) 

The action router routine passes control 
to the test open routine <see Chart 61) 
when it encounters a test open type record 
as its input. The test open routine finds 
the action table entry that corresponds to 
the record and extracts the information 
about the TEST OPEN macro-instruction from 
that entry. 

The line out routine moves the data to 
the current print buffer, the print routine 
writes the data onto SYSPRINT. When the 
test open routine is terminated, control 
returns to the editor router routine. 

The DUMP MAP Routine (IEGNGOOA) 

If the action router routine detects a 
dump map type record, it passes control to 
the dump map routine (see Chart 59) via the 
XCTL macro-instruction. The routine takes 
the data in the record, which shows the 
storage configuration used by the program 
under test at its execution time, and 
writes it onto SYSPRINT. 

The line out routine moves the data to 
the current print buff er, the print routine 
writes the data onto SYSPRINT. At comple­
tion., the DUMP MAP routine returns control 
to the editor router routine. 

The TEST CLOSE Routine (IEGPHOOA) 

A test close type record causes the 
action router routine to pass control to 
the test close routine (see Chart 53) via 
the XCTL macro-instruction. This routine 
lists the TESTRAN interpreter TIA tables 
which the TEST CLOSE entry caused to be 
closed (deactivated). The routine uses the 
address analyzer routine to correlate the 
symbolic name of the tables with their 
storage addresses and uses the line out and 
print routines to move the data to the 
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current print buffer and write it onto 
SYSPRINT ., respectively. 

The routine also adjusts the editor's 
internal tables to reflect the altered 
status of the testing environment of the 
problem program brought about by the test 
cLose operation. For each TIA table closed 
by the test close routine., its correspond­
ing entry in the action table list is 
zeroed. 

Exit from the test close routine is to 
the editor router routine via the RETURN 
macro-instruction. 

The DUMP CHANGES Routine (IEGNDOOA) 

The action router routine passes control 
to the dump changes routine (see Charts 62 
and 63} via an XCTL macro-instruction when 
it encounters a dump changes type record .. 
The routine uses the dump change list to 
determine if an earlier image of the stor­
age area covered by this record exists. If 
such an image does exist, the dump change 
list points to its dump change table on 
secondary storage. 

The dump change table entry indicates 
the address of the image,, also on secondary 
storage. This image is compared byte-by­
byte and field-by-field with the image 
contained within the input record. If no 
variations exist between the current 
(input} image and the one on secondary 
storage, "none" is written onto SYSPRINT. 
If, however., a difference does exist, the 
changed areas are written onto SYSPRINT. 
The new, or latest, image of the storage 
area becomes the new standard for 
comparison, and replaces the old image on 
secondary storage. 

The dump changes routine passes control 
to other editor routines via the LINK 
macro-instruction. During its operation, 
this routine uses the symbol search rou­
tine,, the attribute analyzer routine, the 
editor message routine,, and the root 
module's line out and print routines. 

Exit from the dump changes routine is to 
the editor router routine via a RETURN 
macro-instruction. 

The DUMP DATA Routine (IEGNAOOA) 

The dump data routine (see Chart 61} is 
entered from the action r.outer routine via 
an XCTL macro-instruction when the action 
router routine detects a dump data type 



record or via a LINK macro-instruction from 
the trace routine for a trace refer type 
record. In either case, the routine pro­
duces output records that contain an image 
of a specified area of storage <at problem 
program execution time) with all possible 
labels and attributes indicated. 

For a dump data record, this is the sole 
,purpose, but for a trace refer record both 
a "before" and an "after" image must be 
produced. The routine scans the action 
table entry that corresponds to the inter­
preter TIA table entry whose interpretation 
caused the input record to be generated. 
It searches the entry for attribute over­
riders for the data. Any such overriders 
found are stored in the root module's 
communications area. The dump data routine 
links to the symbol search and attribute 
analyzer routines to locate and analyze 
symbol table attributes, respectively. 

The data edit routines are called, as 
needed to process each field defined by the 
attributes. 

Exit from this routine is via the RETURN 
macro-instruction. For the trace refer 
record, the return is to the trace routine; 
for the dump data record, it is to the 
editor router routine. 

The DUMP PANEL Routine (IEGPPOOA) 

The dump panel routine (see Chart 61) 
receives control from the action router 
routine via an XCTL macro-instruction when 
the action router routine detects a dump 
panel type record. The record, as generat­
ed by the interpreter., contains images of 
all 16 general registers, the floating 
point registers <where applicable), and the 
program status word (PSW). The register 
selection mask in the action table is 
interrogated to determine which of the 
register images is to be printed. 

The dump panel routine links to the data 
edit routines to convert the data in the 
registers to printable form and expands the 
PSW. The root module's line out and print 
routines are used to move the data to the 
current buffer and to write the data onto 
SYSPRINT, respectively. 

Exit from the dump panel routine is to 
the editor router routine via the RETURN 
macro-instruction. 

The Address Analyzer Routine (IEGSNOOA) 

The address analyzer routine (see Chart 
64) is entered from the other output rou­
tines via a LINK macro-instruction. It 
identifies a given loaded address by its 
assembled address, its symbolic name, and 
its CSECT name. This routine obtains this 
information by searching the map,, and sup­
plies it to the print bUff er via the line 
out routine, as requested by the calling 
routine. Following its execution, control 
passes to the calling routine via the 
RETURN macro-instruction. 

The Symbol Search Routine UEGSQOOA) 

The symbol search routine (see Chart 64) 
is linked to by the other editor routines. 
It. finds the attributes of a data item for 
which the calling routine can supply the 
loaded address. The routine searches the 
editor map and the corresponding symbol 
table for .these att::::ibutes and sets a 
pointer to them. 

If the loaded address supplied for a 
data item is not at the beginning of that 
item, but at some offset from the begin­
ning, the symbol table attributes (length, 
duplication factor, etc.) are altered to 
reflect this. For duplicated items, the 
duplication factor is altered to properly 
reflect the portion of the item from the 
offset to the end of the item. For multi­
ple DSECTs, an offset from the beginning of 
the first DSECT is converted to an actual 
offset into the correct copy. 

The attributes for the data, as deter­
mined by this routine, are made available 
to the calling routine. 

Exit from the symbol search routine is 
via a RETURN macro-instruction to the call­
ing routine. 

The Attribute Analyzer Routine CIEGSROOA) 

The attribute analyzer routine (see 
Chart 65) is linked to by other output 
routines (dump data. dump changes, and 
trace .• } This routine correlates the attri­
butes of a data item given to it at 
assembly time or overriders provided by the 
user with the data item. It maintains the 
relationship, between data and its attri­
butes., that was established by the symbol 
search routine. It does this by continual­
ly updating pointers so that the proper 
attributes continue to be applied to data 
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and by causing the data to be converted to 
hexadecimal format when input data comes 
from the subsequent CSECTs. The routine 
also initiates the writing of a print 
buffer when a line is filled and identifies 
each print line with its assembled and 
loaded addresses. Attribute pointers are 
maintained in the root module's communi­
cation area. This routine links to the 
appropriate data edit routine through its 
edit linkage subroutine CIEGEDIT). 

Note: The TESTRAN editor uses a system 
three print line buffers. The format 
the printed output for a specific type 
test output data can be found in 
publication IBM System/360 Operating Sys­
tem: Control Program Services. 

of 
of 
of 

the 

The Data Edit Routines 

The data edit routines consist of eight 
routines that convert data from one format 
to another and prepare it for printing. 
These routines are linked to either by the 
attribute analyzer routine or by the DUMP 
PANEL routine. The calling routine remains 
resident in main storage during the opera­
tion of a data edit routine. 

If a record being processed has a con­
tinuation record, control passes from the 
data edit routine to the editor router. 
The editor router gets the continuation 
record and passes control back to the data 
edit routine. The amount of data converted 
by an edit routine is dependent on the 
i tern·• s length attribute as stored in 
IEGCMARA within the communications area of 
the root module. All results from data 
edit routines are in the EBCDIC print 
character form. The actual moving of edit­
ed data from the work area to the print 
buffers is accomplished by the attribute 
analyzer routine in all edits except zoned 
decimal,, alphameric and hexadecimal Cover 4 
bytes). 

Hexadecimal Edit Routine CIEGSUOlZ): The 
hexadecimal edit routine (see Chart 66) 
converts 4-bit hexadecimal values to the 
corresponding EBCDIC character. The rou­
t1ne move~ the substituted EBCDIC charac­
ters to the current print buff er and 
returns control to the calling routine. 
The processing is done one field at a time, 
with control returning to the calling rou­
tine after each field is processed. 

·:nstruction Edit Routine CIEGSU06Z) : The 
~nstruction edit routine (see Chart 66) 
replaces the operation code portion of an 
instruction image Cin its internal machine 
coded form) with the assembler language 
mnemonics for that instruction. The oper-
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and portion of the instruction image is 
converted to the EBCDIC characters for the 
hexadecimal values they represent. If a 
TESTRAN SVC instruction, that was inserted 
hy the interpreter into the user's program, 
is encountered, its image is placed into 
the print buffer so that it appears direct­
ly below the instruction bytes it displaces 
when the buffers are printed. 

The correlation between SVC and dis­
placed instruction bytes is made through 
the use of the editor's reference table. 
If no reference table existsv only the SVC 
instruction will be printed. If the rou­
tine encounters an invalid operation code 
byte, it is placed into the print buffers 
in its 2-hexadecimal-character form with 
the two characters placed side by side and 
flanked with asterisks in the printed out­
put. The routine will retain control for 
the area defined by one entry in the symbol 
table, or for any area with an instruction 
overdder. 

Alphameric Edit Routine CIEGSU40Z}: The 
alphameric edit routine (see Chart 66) 
moves a specified number of EBCDIC coded 
alphameric characters into the current 
print buffer and checks to determine wheth­
er or not each character is a valid print 
character. If a character is not a valid 
print character, this routine converts it 
to its 2-hexadecimal-character equivalent 
and places the two hexadecimal characters 
into the print buffers so that they will be 
printed one above the other. 

The routine is linked to either by the 
dump panel routine or by the attribute 
analyzer routine. At the conclusion of its 
operation., control returns to the calling 
routine. 

Binary Edit Routine CIEGSUSOZ): The binary 
edit routine Csee Chart 67) converts each 
bit within each specified byte into its 
equivalent decimal value, and moves the 
decimal character (or characters) into the 
current print buffer. The routine leaves 
the result of its conversion of the last 
specified byte in the work area. The 
calling routine moves the last byte's con­
verted value into the print nuffer. 

Zoned Decimal Edit Routine CIEGSU60Z): The 
zoned decimal edit routine Csee Chart 66) 
:checks the validity of the sign of the 
zoned decimal number to be processed. If 
it is a valid sign, this routine places 
that sign ahead of the number in the print 
buffer. The digits are moved to the print 
buffer and any found to be invalid are 
converted into their 2-hexadecimal­
character equivalent and placed into the 
print buffer so that they are printed one 
above the other. 

( 
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If the length of the input data field is 
greater than 16 bytes, control passes to 
the alphameric edit routine via an XCTL 
macro-instruction. Otherwise, control 
returns to the calling routine. 

Packed Decimal Edit Routine CIEGSU70Z): 
The packed decimal edit routine (see Chart 
66) converts or "unpacks" data in packed 
decimal form into a zoned decimal equival­
ent. This routine does not perform a 
validity check of the data. If the length 
of the input field is greater than 16 
bytes, control passes to the hexadecimal 
edit routine via an XCTL macro-instruction. 

Fixed-Point Edit Routine (IEGSU80Z) : The 
fixed-point edit routine (see Chart 51} 
converts binary numbers to decimal numbers. 
Thi~ routine operates on binary numbers 
with a scale that is equal to., greater 
than,, or less than zero. Processing of the 
number by the routine depends on the scale., 
with a different procedure for the 3 varia­
tions in scale. The converted output · (in 
the form of decimal numbers) is placed into 
the print buffer.. Control then returns to 
the calling routine. 

Floating-Point Edit Routine (IEGSU90Z): 
The floating-point edit routine (see Chart 
65) converts a floating-point number in its 
internal hexadecimal coded form into a 
decimal number and places the decimal num­
ber generated into the current print buf­
fer. The actual conversion routine follows 
several basic steps, some of which depend 
on whether the floating-point number is 
short or long. The relative scale of the 
number also affects the processing flow. 
More processing is necessary for larger or 
smaller numbers than for mid-range numbers. 

It is possible that the separate job 
step of editing TESTRAN test output data 
may also be done on a separate computing 
system. It is possible that a computing 
system without the floating point feature 
might be called upon to edit floating point 
data. For this reason, only the standard 
instruction set is used in the floating 
point edit routine. 

TESTRAN EDITOR CONTROL FLOW FOR SAMPLE EDIT 

Figure 5 depicts the control flow 
through the TESTRAN editor for a sample-

case editor run. The sample is a 
relatively simple one in which the problem 
program was tested with TEST OPEN, TEST AT, 
and TEST CLOSE test control macro­
instructions and a DUMP DATA test action 
macro-instruction. 

~s Figure 5 ~ndica tes., initial entry to 
the TESTRAN editor is made into the start 
routine. After it initializes the program, 
the start routine transfers control to the 
editor router routine- This routine reads 
the input records from SYSTEST and passes 
control to the action router unless the 
record is a continuation record. For a 
continuation record,, the editor router 
passes control directly back to the routine 
which had been processing the previous 
portion of the record. 

When the action router gets control it 
examines the record type to determine which 
r.outine is to be given control. The 
records to be processed in this sample edit 
are indicated within the action router 
block, sequentially from top to bottom, in 
the succession in which they are read. 

Opposite each record-type name are 
blocks representing the routines used to 
process that record type. In some cases, a 
routine in the longer sequences may trans­
fer contr.ol back to a previous routine 
which is still resident in main storage. 
In other instances a routine that was used. 
early in the processing sequence, has to be 
loaded into main storage again. 

Figure 5 shows that the records proc­
essed are: 

Symbol Table 
CESD 
Relocation Table 
TIA Table 
Reference Table 
Test Open 
Dump Data 
Test Close 
End of Data 

The end-of-data processing is initiated 
by an end-of-data-set condition rather than 
a record. 
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IEGMCOOA 
IEGMGOOA ( 
Symbol 
Table :1EGRFOOA IEGRGOOA :IEGSPOOA IEGNSOOA .IEGRFOOA 
Record 

IEGMEOOA 
CESD 
Record IEGRAOOA 

Relocation 
Table ·IEGREOOA 
Record 

TIA 
Table IEGRLOOA 
Record 

Reference 
Table ,IEGRKOOA 
Record 

Test 
Open 
Record 

Dump 
Data IEGNAOOA IEGSROOA IEGSU**A IEGNAOOA 
Record 

Test 
Close IEGPHOOA 
Record 

End of 
IEGPKOOA Return to Supervisor 

** Required Data Data 
Edit Routine 

( 
Figure 5. TESTRAN Editor Control Flow for Sample Edit 
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Flowchart representations of the rou­
tines described in the text are printed on 
the following pages. The numbering system 
used to identify the charts is as follows: 

10 through 15 - TESTRAN macro-definition 
processes. 

30 through 43 
routines. 

CHARTS 

TESTRAN interpreter 

50 through 67 - TESTRAN editor routines. 
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Chart 10. TESTRAN Macro-Definition - TEST 

•*• •*• 
A3 *• A4 *• *****AS********** 

****A2********* •* IS *• •* *• * * * aEGIN * •* THIS *• NO •* WAS *• NO + GENERATE 
EXPANSION *---->*• 'TEST OPE'.N .+---->*• TEST .•---->* ERROR 

* *• •* *• OPENED •* + MESSAGE ••••••••••••••• • • •• *. • • 
*• •* * YES 

I .v. 
*****B2********** a3 •. 

*• •* 
* YES 

I .v. 
84 *• 

***************** 

I 
****Bl*****•*** * * •* DOES *• 

•• ·*TH:~ A ··~. NO 

*• •'="EG~~P~EST •* •*1 

v 
****B5*******•* 

* TERMINATE + * GENERATE * NO •* IT HAVE *• * TERMINATE * 
+ E>"PAN5ION •<----• ERROR *<----*• A NAME •* * EXPANSION 

* * MESSAGE * *• •* 
··········~···· • *• •• *• •* I 

***************** •••• *• •• v 
* YES * YES **** 

I I : El : 

•*· .v. .v. 
*****Cl********** C2 *• C3 *• C4 *• *****CS********** 
* * •* ARE *• •* IS *• •* ARE *• * • 
* GENERATE * YES .+OTHER POSI-+. NO •*ENTRY POINT*• •* REQUIRED •• NO * GENERATE 

ERRUR *<---+TIONAL OPERANDS*<----+. SPECIFIED •* +OPERANDS SPEC- +---->* ERROR 
MESSAGE * *• SPEC- •* *• •* *•IFIED AND~* MESSAGE 

***************** 

I 
I 
v 

****D 1 ********* 
* TERMINATE * 

EXPANSION 

• * 
: El :---, 

•••• I 
v 

:****El*********: 

GENERATE 
ERROR 

MESSAGE * . ..............•.. 
I 
I 
I 

I 
v 

****F 1 +4+++4++* 
* ' TERMINATE + 
* EXPANSION * . 

*************** 

+.FIED •* *• •* 
*·· •* *• •* 

+ 1iO * YES 

I I 

:****02.!**·····: I 
* 
* 

STORE AND 
INITIATE 

CSECT NAME 

I 

. 
•<-------~ . . 

v 
*****E2********** 
* PROCESS ENTRY * 
+POINT, DCB NAME* 
* IDENTIFIER, + 
* SELECT CODE, * 
* MAXP ANO MAXE * ••••••«-•••••••••«-

! • v. 
F2 *• 

•* ARE *• 
.+OTHER TESTS*• NO * * 

*•TO BE OPENED .+-->* K4 * 
•• •* 

*• •• 
*• •* i'ES 

v 
*****G2**••****** 

**** * PROCESS * 

. . 
+ Hl * . . 

**** 
J. 

I 

* * * OTHER 
* K4 +<--* TEST 
* * * OPENS ...... 

*•VALID.+ 
*• •* j'ES 

v 
*****D4**********" 
* SHIFT TO + 
*TESTRAN CSECT ++ 
* GENERATE TYPE + 
* CODE, IDENT., * 
* AND LENGTH * . ................... . 

I .v. 
E4 *• 

•* IS *• 
* * YES •* THIS *• 
* K4 *<--*• TEST CLOSE •* 
* • •• •* 

*• •• 

***************** 

I 
v 

****D5****** *** 
* TERMINATE * 

EXPANSION 

*• •* * * * NO : J4 : 

II T* 
I NO .v. •*• 

F4 *~ F5 *• 
•* IS *• •* *• 

•* THIS *•YES, •* *• 
*• TEST WHEN .•---->*• DATAM •* 

.... ·* •. •* 
*• •* *• •* •• •* *• •* 

rO i YES 
.v. v 

G4 •. ••***GS******•*** 
•* IS *• * * * * YES • * TH IS * • 

* HI *<--*• TEST ON •* 
* * *• •* *• •* 

*• •* 
* NO 

I 

. . PROCESS 
OAT AM 

************* ...... 
I 

I 
v 

**** . . 
• v. •*• .v. * J4 * . . Hl *• 

• 11 IS *. 
•* COUNTER *• NO 

*****H2**•******* 
* • 

H3 *• H4 *• 
•* IS *• •* IS *• **** 

NO •* SELECT *• YES •* THIS *• 
-'• ~.PECIFIE~ .+---->* 

GENERATE 
A COUNTER I •• SPECIFIED ••<-~--•. TEST AT •* .. .. •• * .. . 

••• -1: 

l YES 

*****Jl********** 

' PROCESS 
THE C01.hTO:.R 
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' ***l> . . 
* J4 • . . 

. . 
* J4 * . . 

*• •* *• •* • • •* •• •• 
v *• •• *• •* . . 

* J4 * . . 
* YES + NO 

I I 
I 
v 

*****J3********** . . *****J4********** . . ****JS*******""°"* * TERMIN~TE * 
EXPANSION 

PROCESS 
SELECT 

CODE 

.. PROCESS * 
•---->* ADDRESSES *<--, 

• * I 
I **"************* 

**************** * .i.... /\ 

I = J. = I 
i I 

***"**K4********** **"***KS******"**** 
**** * * ... 

* * * GENERATE * * * K4 •-· ->+ FLAGS *---->• 

* * * * 

RESTORE 
USERS 
C.SECT 

( 



Chart 11. TESTRAN Macro-Definition - SET 

... . .. 
A2 *• A3 *• **•**A4********** 

****Al********* •* *• •* ARE *• * * ****AS********* 
~ ~EGIN * •* WAS *• YES •* REQUIRED *• ND * GENERATE * * TERMINATE * 
• EXPANSION :---->·· .. o~~~~o •• ··---->·· .. o~~~~~~s •• ----->: M~:~~:E :---->: EXPANSION : 

*************** *• •* *•FIED •* * * *************** *• •* . *• •* ••••••••••••••••• ro i YES 

v .v. 
*****B2********** 63 *• *****B4********** 

****Cl********* * * •* 15 *• * * ****BS********* 
• TERMINATE * * GENERATE * •* THIS *• NO * GENERATE * * TERMINATE * 

EXPANSION *<----* ERROR *• A VALID ----->* ERROR •---->* EXPANSION * 
* * MESSAGE *• SET •* * MESSAGE; * * 

*************** * •.TYPE •* * *************** 
***************** *• •• ***************** i YES 

v 
*****C3********** 
* * * 
* 

SHIFT TO 
TES TRAN 

CSECT 
. 
* 

***************** 

I 
v 

*****03********** 
«· GENERATE * 
* TYPE CODE, * 
*IDENTIFICATION * 
* ANO LENGTH * * OF ENTRY * 
***************** 

I .;v. 
E3 *• 

•* IS *• 
NO •* THIS SET *• 

r--*• VARIABLE •* 

II *··· •..•.• ·* 
* YES 

I .v. 
F3 *• 

•* IS *• 
V NO •* OATAM *• 

Ir--*•*• ::EC IF I:~•*•* 

*· •* I * YES 

I I 
I *****G3*~******** 

* * PROCESS * 
OAT AM 

I 
* 
* 

. . 
***************** 

I 
v 

*****H3********** 
* • . 

'-->* . P~OCESS 
ADDRESSES 

. 
* 

• * 
***************** 

I 
v 

:****J3*********! 
GENERATE 

FLAGS . 
" 

***************** 

I 
v 

*****K3********** 
SHIFT TO 

USER5 
CSECT 

* •***K4********* * * TERMINATE * •---->* EXPANSION 
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Chart 12. TESTRAN Macro-Definition - GO 

****Al********* 
* BEGIN * 
* EXPANSION * .. .. 
·*************** 

I 

I .v. 
Bl *• 

•* HAS *• 
*****82********** 
.. * ****83********* 

* * TERMINATE * 
•~~~~->* EXPANSION * •* TEST OPEN *• NO * 

*• OCC~RRED .•~~~~->• 

*• ' •* * 
*• •* * 

PRINT 
ERROR 

MESSAGE * * .. * *************** 
*• •* ***************** * YES 

I .v. 
Cl *• *****C2**********· 

•* ARE *• * * 
•* REQ~IRED *• ND * PRINT * 

*• ADDRESSES ·•·~~~~->* ERROR * 
*• SPECI- •* * MESSAGE * 

*•FIEO •* 
*• •* 

• vEs 

I 
I 
v 

*****DI********** * GENERATE ~ 
* TYPE CDDEo * 
*IDE~TIFICATION * 
* AND LENGTH * 
* OF ENTRY * 
*******•********* 

I .v. 
El *• 

* .. 
***************** 

I 
v 

****02********* 
* TERMINATE * * EXPANSION * 
.. * 

*************** 

•* IS *• ****E2********* •* THIS GO *• YES * TERMINATE * 
*• IN OR GO TD .•~--~~>• EXPANSION * 

*• •* * • 
*• •* *************** 

*• •* 

j"' 
.v. 

Fl *• 
•* IS *• ****F2********* 

•* THIS *• ~O * TERMINATE * 
*• GO BACK ·•·~~~~->• EXPANSION * 

*• •* * * .... •* ***********"'*** 
*• •* * YES 

I .v. 
GI *• 

•* IS *• ****G2********* 
•* GO BACK *• NO * TERMINATE * 

*• AODRESS .•~~~~->* EXPANSION * 
*• SPEC!- •* * * 

*•FIED •* 
*• •* 

j"' 
v 

*****HI********** . .. 
* PROCESS * 
* GO BACK * 
* ADDRESS * 
.. * 
***************** 

I 
v 

****Jl********* 
* TERMINATE * 
* EXPANSION * 
* * *************** 

*"'*"'*********** 

( 

( 

( 



Chart 13. TESTRAN Macro-Definition - DUMP 

A2 •*• *• eZY A3 •*• *• *****.A4********** 
****Al********* •* •AS *• •* ARE *• * * ****AS********* * BEGIN * •* TEST *• YES •* REQUIRED *• NO * GENERATE * * TERMINATE * * EXPANSION •---.-------->*• OPENED "-~~~.>•• ADDRESSES .•~~~->• ERROR ---~~~>+ EXPANSION 

• * *• •* *• SPEC!- •* * MESSAGE * 
*************** *• •* *eFIED •* * * *************** •• •• *• •• • •••••••••••••••• ro i YES 

v .z1 v 
••***B2********** •••••83********** ****Bl********* * * * GENERATE * * TERMINATE * * GENERATE * * TYPE CODE * 

EXPANSION •<~~~-• ERROR * *IDENTIFICATION * 
* * * MESSAGE * * AND LENGTH * 
*************** * * OF ENTRY * **** 

***************** ***************** * * 

I * H3 * . . 
I 

·~·· 
I NO 

.01 •*• .v. •*• .El •*• 

.02 

*****Cl********** C2 *• COMMENT. C3 *• C4. *• CS *• 
* * •* *• DATA, •* WHAT *• TABLE, •* *• •* WAS *• 
* PROCESS * COMMENT •* WHAT *• CHANGES •* TYPE OF *• PANEL •* WHAT *• TABLE •* SELECT *• * COMMENT *<----*• TYPE •*<----•. DUMP IS >*• TYPE •*---->*• SPECIFIED •* 
• * *• •* *• THIS •* *• •* *• •* . ................. 

I .v. 
01 •• 

•* WAS *• 

*• •* *• •* •• •• *• •* 
*• •• *• •* *• •• •• •* 

ii g~!~Ges •
1 

MAP •

1 
PANEL •LY::**** 

>* G4 * . . 
**** 

.012 v .F1 .v. .co .v. .ca 
*****02********** 03 *• 04 *• *****DS********** 
* * •* WAS *• •* ARE *• * GENERATE * 

NO •* SELECT *• PROCESS •* SELECT *• YES •* REGISTERS *• NO * CODE TO .. .. ADDRESS *• •* *• •* * PANEL r • SPECIFIED •* .. .. FROM *• SPECIFIED •*1 *• SPECIFIED .•~~~->* DUMP ENTIRE 

• • •• •• *• •* * * 
v •••• ***************** •• •* v •• •• ***************** 

***** * YES .,4 • L •••• 
* F3• * * 
* * >* G4 * . . .... I i NO :·::•: •

1 
YES 

v • • 
***** 
*14 * .v. * F3* .Cl V 

***•*El********** E2 *• * * *****E4********** 
• * •* WAS *• * * * GENERATE * NO •* 1 T0 1 *• 

A 1 T0 1 *<----*• ADDRESS •* 
. . PROCESS 

REGISTERS * . 
ADDRESS * *• SPECI- •* 

* *•FIEO •* ................. . ... ***************** 

I i YES I 
.1319 v .v. 

*****F2********** . . F4 *• 
•* WAS *• 

P~DCESS * * * NO •* SELECT *• 
1 T0 1 

ADDRESS 
* K3 •<--*• SPECIFIED .•<:-------~ 
* • *• •* 

**** *• •* ................. .. .. 
, 1 rES 

l .l::l32 .v. .22 v 
G2 * • *****G4********** 

•* •* SE~~~T *• *• YES : PROCESS : * * 
----------->*• SPECIFIED .•----------------:>• SELECT *<-* G4 * 

*• •* * CODE * * * •• •* •••• * * •••• 
•• •* * * ***************** 

* NO • H3 * I ! •**,1*"• .... . . 
* K3 * .v. .v. 
* * H3 *• H4 *• 

•* IS *• •* IS *• 
YES •* THIS *• NO •* THIS *• YES 

r----------*• DUMP TABLE •*<:~~~~. DUMP MAP OR •*--------, 
V *• TCB •* *• COMMENT •* V 

***** •• . •* *• •* ••••• 
*14 • •• •• *• •* *14 * • •:~· i ND * • -:~· 

.v. 
J3 •• *****J4********** 

•* IS *• * * 
•* IT *• YES * PROCESS * * * 

*• DUMP TABLE •"----:>• TABLE •-->* K3 * 
* • • * * ADDRESS * * * 

•• •* * • 
•• •• ***************** 

• NO 

•****• I 

=.::.=->I 
.v. .zs 

K3 *• *****K4********** 
•* IS *• * * NO •* DATAM *• YES * PROCESS * 

~· SPECIFIED .---~~~:>• DATAM •--------, 
v •• •* * • v ...... •• •* • • ••••• 

*14 • *• •* ***************** *\4 * 
* A3* * * A3* 
* • • * . 
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Chart 14. TESTRAN Macro-Definition - DUMP 

............... 
*14 * 

***** *14 * * A3* 
* * * 
I 

.Z16 .v. 
A3 *• 

•* IS *• 
•* THIS *• YES 

*• DUMP TABLE • .,______, 
*• OR •* I 

*·PANEL.* I 
*• •* r .v. 

83 *• 
•* IS *• 

NO •* NAME *• !*•*•SPECIFIED•*•* 

*• •* 
*• •* * YES 

I 
.B44 V 

*****C3********** 
* * * 
* * 

PROCESS 
NAME * 

* * * * ***************** 

I 
.B45 .v. 

03 *• 
•* IS *• 

L •* DSECT *• NO I 
>*• SPECIFIED •*----> 

*· ·* I 
*·*· ·*·* I 

j"' I 
oB46 V 

*****E3********** 
* * * PROCESS * 
* DSECT * 
* * * * ***************** 

* F3* .B47 V 
* * *****F3********** _J 
* * * I. * GENERATE * 
L...----->* FLAGS *< 

46 

* * * * ***************** 

oZ24 V 
****G3********* 

* TERMINATE * 
.* EXPANSION * 
* * *************** 

( 

( 

( 



Chart 15. TESTRAN Macro-Definition - TRACE 

****Al********* 
& BEGIN * 
* EXPANSION » . . ............... 

I 

I 
• v. 

61 •• ... .. :••••a2•••••••••: 
•* rlAS TEST *• NO * GENERATE 

•.OPEN OCCURRED.•------>* AN ERROR MSG .. .. . .. .. .. .. 
* YES 

I 
v 

*****Cl******•*** 
li GEt•ERATE * 
& TYPE CODE * 
*H.lENT IF lCATION * 
J. + LNG OF ENT * 
' ··········•****** 

I 
I 

I • v. 

v ••••c2••••••••• 
* TERMINATE * 

EXPANSION * 

Dl *• •••••02********** 
•* . *• • PROCESS ADORS * 

.• 15 THIS *•YES * OF TRACES * 
•. TRACE STOP .•~~~->• TO 6E STOPPEO * •• •• • * 

*• ·* *• •• 
[ NO 

I .v. 

. ................ . 
I 
v .... . . 

* Hl * . . 

Fl *• *****F2********** 
•* A~E *• * * • * REQUIRED * • 1"Q * GENERATE * 

*ADOR .:>PECIFIED •---->* AN ERROR • 
*• •* * MESSAGE * •• •• * 

•• •• ***************** * YE5 

I v 
!****G l *********! 
* PROCESS * 
*'FROM' AND •To•• 
* ADDRS * 
................... 

l .v. 
HI *• 

•* IS *• 
•*A 'SELECT' *• NO 

v 
****G2********* * TERMINATE * 

* EXPANSION * 

.•. 
A4 *• 

•* *• •* IS THIS *• YES * * 

'

>•• TRACE STOP .•-->* J4 * •• •• • * 
*• •• • ••• 

*• •• 
* NO 

I 
.v • 

64 •• 
•* IS *• • * A COMMENT •. NO * * 

*• SPECIFIED •*-->* 04 * •• •• * * .. .. . ... 
* YES 

I 
v 

*****C4********** . . 
PROCESS * 

THE COMMENT * 

.•.....•...••.... 

I .v • 
04 •• 

•• *• 
•* IS THIS *• NO * • r>*• TRACE REFER •*-->* J4 * 
*• •• • * •• •* •••• 

*• •• 
:•::•: .

1 
YES 

* • 

.v. 
E4 *• 

•• *• 
•* IS OATAM *• NO * * 

*• SPECIFIED .•-->* G4 * 
*• •• • • 

*• •* 
*• •• 

rES 

v 
*****F4*****•**** 
• * * PROCESS * 

THE DATAM . 
* ................. 

I .v. 
G4 *• 

•* IS *• 
•* A DSECT *• NO * * r>*• SPECIFIED •*-->* J4 * 
*• •• * * .. .. . ... . ... 

:•::*: i YES 

v 
*****H4********** 
* • 

PROCESS 

r
->*COOE SPECIFIED * ~~~~~~~~~~~~~~~~~~~~~~-> THE DSECT * .. .. 

•• •* .... 
:•::•: .

1 
YES 

·* • 

v 
•••••..11••········ . . 

PROCESS 
* THE SELECT * 
* CODE • 

. . 
* * 
········~~····· 

v 
•••••J4•********* 
• * * GENERATE * r>* ONE BYTE * * OF FLAGS * . .. ................. . ............... . 

L .... . . 
~~~--~~~~~~~~~~~~~~~~~~~~~~~J• J4 • . . 

v 
****K4••••••••• 

• TERMINATE • * EXPANSION . . ................... 

Charts 47 



Page ofGY28-6611-0 
Revised April 1, 1971 
By TNL GN26-8016 

Chart 30. TESTRAN Interpreter 

****A2********* . . 
IGC0106A . . ...•........... 

SAYE 

HRLARGE .v. 
*****Bl********** 82 *• *****B3********'** * INITIALIZE * •* *• * INITIALIZE * 
* FOR LARGE * NO •* MIN *• YES • FOR MIN • * SYSTEM *<•~~~-it SYSTEM --~~~>• SYSTEM • 

ENTRY * *• ENTRY •* • ENTRY • . .. .. . . 
········i········ ··.·· ········i········ 
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I 
HRCOMMON • Y • 

C2 *• .. .. 
•* FIRST *• NO 

*• ENTRY .. .. .. .. .. .. 
rES 

••02••••••• . . 
* GET MAIN * * FOR CONTROL * * CORE * . . ........... 

I 
v ••e2••••••• . . 

* OPEN THE * * OUTPUT * 
DCB • . . ............ 

I <•---,-..---.1 
HR30 V 

*****F2********** * COMPUTE * * SIZE OF . * * DCB/REL CORE * * RE OU IRED * . . .................. 
I 
v 

••G2******* . . 
* GET MAIN * * FOR DCB/REL * * AREA . . .....••.••• 

I 
v 

**H2******* * CONVERT * 
T.T.Re TO * * ABSOLUTE * * DISK AODR * . . ........... 

I 
v 

•••••.J2••········ 
*COPY DCB• DEB• * * TTR AND * * RELOCATION * * TABLE TO * 
• GOTTEN MAIN * .................. 

.v. 
G3 *• .. .. 

•* PROG *• NO *• CONTAIN • 
*• OVERLAY •* .. .. .. .. i YES 

v 
*****H3******* * SET THE * * OVERLAY * * FLAG IN 

CONTROL * . . . ............ . 
I<----' 

HRND V •••••J3••········ * CORRECT * * POINTERS IN * 
* THE DCB * 
: ANO DE~ : . ............... . 

v 
****K3********* . . 

• RETURN • . . ............... 

••••~s•••*••••• . . 
* JGC038 . . . ............. . 

RESJDENT SVC 

v 
*****BS********** . . 
* ENABLE * 
• 1/0 • 

INTERRUPTS . . ................. 
I 

KDGO V ••cs••••••• . . 
* LINK * TO • * JEGTT"RDT * . . . ........... .. 

v ••••os••••••••• . . 
• RETURN * . . ............... 

/ 



Chart 31. TESTRAN Interpreter 

****A2********* . . 
1GC00041 . ...•....•...••. 

I TTOPENl 

I .v. 
02 *• ••••i::it••······· .• *• * RETURN * NO •* HAS *• 

TO *<~~~-•. lGC06A •* 
* CAL~ER * *•EAECUTEO •* ............... .. .. .... 

* YES 

I 
v 

•••••c2•••••••••• . . 
* ENABLE * 
*1/0 INTERRUPTS * . . ................. 

I 
HUGO .v. 

02 •• .. .. .. FIRST *• NO 
*• ENTRY '•*----i •. •. .• .• I .... 

* YES 

I 
v 

*****E2********** * OPEN PRIORITY * 
MAX LINES * 

AND MAX * 
STATEMENTS 

* TO CONTROL * ................. 
I 
v 

**F2******* . . 
LOAD * 

JEGTTROT 

I 
v 

•••••G2•••••••••• . . 
-I> : . SET LINK 

LOAD FLAG 
IN CONTROL 

................• 
I 
I<~ 
I 

HUNOTFE • V. 
H2 *• .. .. 

* • NU •* MUST *• * .J3 *<--*• IEGOPEN2 •* 
* * *• (COPY) • * 

*• OP •* ••• * 
* YES 

I 
HUGO! V 

••J2******* . . . 
LINK TO * 

IEGOPEl'l2 
(COPY) ........... 

I 
v .... . . 

• 03 • 
• * 

• * 
* 03 * • * 
**** 

I 
HULJNK V 

**03••••*** . . 
* LINK TO * * IEGOPEN3 

*********** 

I .v. 
E3 *• 

•* *• •* STORAGE *• NO * • CHANGE RCD • *--, 
*• TO GO •* 

*• ·* 
*• •* I YES 

v 
*****F3********** * OUTPUT * 

THE STORAGE 
CHANGE 
RECORD I 
l<_J 
I 

HUNSCREQ V 
*****G3********** * OUTPUT ALL * 

TIA ANO 
* REFERENCE * * TABLES OPENED * . . 
***************** 

I 
HUFINISH V 

*****H3********** • * 
OUTPUT * 

THE OPEN * 
RECORD 

***************** 

I 

+•••A4********* . . 
IEGTTRNF * . 

*************** I ··~ ,.." 
HFNOID .v. HFERROUT 

84 *• *****BS********** •• •• * * 
•* VALID *• NO * OUTPUT * 

*• TABLE .+---->* ERROR * 
*• SEL •* * MESSAGE .. .. 

*• •* ***************** * YES 

I 
v 

*****C4********** * GENERATE * 
OUTPUT * 

* PROLOGUE * * RECORD 

***************** 

I 
v 

**04******* * OUTPUT * * PROLOGUE'. * 
ANO DATA * 

RECORDS 

*********** 
I 
I<--~ 
I 
v 

****E4********* . . 
RETURN * 

HUOUT .v. HUKILL 
J3 ... *****J4********** 

•* *. * * •* ENTRY *• ND * OUTPUT * 
*• POINT .•~~~->+ ERROR * 

*• PRESENT •* * MESSAGE 
... . •* .. * 

*• •* ***************** 

l... I 
v v 

****K3********* ****K4********* 
.. .. * * 

RETURN ABEND 
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Chart 32. TESTRAN Interpreter 

****A2*******•* 
* * * IEGOPEN2 * 
*************** 

TTOPEN2 
**** * * • 82 •-> 

* * 
v 

**B2******* 
* * GET MAIN * 

FOR INPUT * 
BUFFER * 

* *********** 

**** I * * * C2 *-> 
* * I 

JEREAO V 
******C2*********** 

READ 
A 

RECORD 

************* 

I 
JE.KILL .v. 

*****Dl********** 02 *• 
• * •* •• 

OJTPUT * YES •* PERM *• 
ERROR *<----*• 1/0 ERROR •* 

MESSAGE * *• •* 
* •• •* 

***************** *• •* 

I .i." ,~·-
v E2 *• *****E3********** 

****El********* •* *• * ' • 
~ * •* SYM *• NO * OUTPUT THE * 
f: ABEND *• OR CESO .•---->* RELOCATION 

* *• RECORD •* * TABLE 
*************** *• •* * 

JEC(SD 

··i·;,, ········1········ 

•*• .v. v 
F 1 * • F2 *• **F3******* 

•* *• •• *• * * 
NO •* FIRST *• YES •* CESD *• * FREE THE 

r--*• CESD •*<----•. RECORD •* DCB/REL 

I •·•. .•·• •·•. .•·• CORE 

I
I ··i·;.. ··i·;, ·····i····· 

\/ JESYMESD V .v. 
1: ***~G l *********« *****G2********** G3 *• 
* * * * •* *• l «· T~~T~~~MY ou~~~T : ~-:· o~~~~EL *:. 

I SYM RECOR;:> RECORO 1· *• •• CORES•*•* I ··**··**j*******: :.*.****i******** v *· ·* 

l-~--~--->1 *~** :::::: *I NO 

I * * Jf.OUTE5D V * C2 * V 
*****Hl********** * * **H3******* 
ii * * * 

OUTPUT 
THE C.ESO 

RECORD 

***************** 
I 
I 
I v 

**** 
* * * C2 * 

* FREE INPUT * BUFFER 
AREA. 

*********** 

I 

* * 

* * v 
****J3********* 

* RETURN * 

50 

****A4********* 
* * IEGOPEN3 * 

*************** 
TTOPEN3 

**** * • * B4 •-> * • 
.v. 

B4 *• 
•* *• 

YES •* THIS *• I *• TIA ALREADY •* 
*• OPEN •* 

*• •* 
*• •* ro 

I *****C4*~******** * COMPUTE * * SIZE OF * * TABLE CORE * 
REQUIRED 

* ***************** 

HYCHECK 
I .v. 

04 *• 
•* *• 

HYBAD 
!****05*********! 

• * ANY *. YES * OUTPUT 
*• INVALID .•---->* ERROR * 

*• ENTRIES •* * MESSAGE * 
*• •* • • 

*· •* ***************** 

i"° I 
**E4******* V 

* * ****ES********* * GET MAIN * * * . . FOR TABLE * * ABEND 
CORE * 

*********** 

I 
v 

*****F4********** * BUILD REF * 
FLAG AND 

* CTR TABLES * INSERT svc•s 
* ***************** 

I 
HYCHAIN V 

*****G4********** 
* * CHAIN ALL 
* TABLES TO * 
* OTHERS * 
* ***************** 

I 
v 

*****H4********** 
* * CHECKSUM 

THE * 
TIA * 

* ***************** 

'--->I 
HYCTST .v. 

J4 *• 
•* *• •* MORE *• YES * * *• TIA'S TO •*->* B4 * 

*• OPEN •* * * 
*· •* 

*· •* r v 
****1<4********* 

* • 
RETURN 

* *************** 

( 
\ 

( 
\ 



Chart 33. TESTRAN Interpreter 

****A2********* . . 
IEGTTROT . 

*****•********* 

. . 
* 82 +-> . . 

KANEXT V 

ROUTER 

*****B2********** . . . . CHECKSUM 
ALL TIA 
TABLES 

. . . 
***************** 

I 
• v. 

C2 *• 
·* *• 

NO •* ALL *• ,----------*• CHECKSUMS •* 
*• VALID •* 

*• •* 
*• •* * YES 

I 

I 
v 

*****D2********** . . 
SEARCH 

* REFERENCE * 
* TABLES * . 

I .v. 
04 *· 

•* *• •* LOAD *• NO 
*• OPTION •*--, 

*· REQUEST •* I 
***************** * * 

.. :~:1::'.'...I I 
I * G3 * 

I -r· 
.v. KAERROR I 

E2 *• *****E3********** 
•* *• * * 

•* ADDRESS *• NO * OUTPUT * LOAD THE 
*• FOUND .•---->* ERROR * REQUIRED 

ROUTINE * • • * * MESSAGE 
*• •* 

*• •* * YES 

I 
v 

*****F2**4******* . . 
STORE * 

•TEST AT• 
PRIORITY 

***************** I ..... I * • * G2 *-> 
• .. **· I 

V KAREPT .v. 
*****Gl********** G2 *• 
* * •* NEXT *• * OUTPUT * NO •* TIA *• 
* ERROR *<----*• ENTRY VALID •* 

MESSAGE * A * • TYPE • * 
*• •* 

***************** *• •* * YES 

I 
KAM ET V 

V *****H2**"******** 
****Hl********* * * * * GENERATE 

* ABEND NEXT 'M' 
* FIELD ENTRY 

*************** * 
***************** 

I I .v. 
J2 *• 

I ··-- •* •* MAX *• *• 
~*• STATEMENTS •* 

*.EACEEOED •* 
*• •* 

*• ·* * NO 

*********** 

l<_J 
KANOLOAO V 

•*F4******* . . 
* LINK TO * THE REQUIRED 
• ROUTINE . 

* * *********** 
: G3 : I 
•••• I 
I KARETS .v. 
V G4 *• 

****G3********* •* *• **** * * GOBACK •* RETURNED *• OTHER* * 
RETURN *<----*• FROM •*-->* G2 * 

* *· •* * * 
*************** *• •* 

*• •* 

rACE 

.v. 
H4 *• 

•* ... 
•* RETURN *• YES * * 

*• FOR ROUTER •*-->* 82 * 
*• SVC •* * * 

*• •* 
*• •* * NO 

I 
v 

**J4******* * EXECUTE * 
THE TEST 

* OPEN OR * * OVERLAY SVC * . . 
*********** 

I 
v 

****K4********* * XCTL TO * * IEGTTRNT . . 
*************** 
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Chart 3q. TESTRAN Interpreter 

****A2********* 
* * * HBADDRSR * 
* * *************** 

I 
SUBROUTINE 
TO IEGTTROT 

HBLIT HBADDRSR .v. HBREG •*• 
*****81********** 62 *• 83 *• *****84********** 
* COMPUTE * •* *• •* *• * COMPUTE * 
* LITERAL * LITERAL •* TYPE *• REG NUM •* FoPo *• NO * REGISTER ADDR * 
* ADDRESS *<-----*• OF •*----->*• REGISTER •*----->* AND SET 1 * AND LENGTH * *• ADDRESS •* *• •* * LENGTH OF 4 * 
: ....................... : •• ...... •• •• •••• ·* : ..................... : 

j"'~··· i ''' 
V HBFLOAT oVo 

I 
I 
L 

*****C2********** C3 *• *****C4********** 
* * •* *• * * * COMPUTE * •* MACH *• NO * OUTPUT * 
* EFFECTIVE * *• CONTAIN >* ERROR * 
* ADDRESS * *• F.P. •* * MESSAGE * 
* * *• •* * * ***************** 

I 
I 
I 

HBINOEX .v. 
02 *· 

•* *• 
•* *• 

*• INDEXING •* 
*• •* 

*• •* 
*• •* 

* YES 

I 
v 

*****E2********** 
* * 
* ADD * 
* INDEX * 
* CONTENTS * 
* * 
***************** 

NO 

I 

*• ··* ***************** 
* YES I' 

"'" I I *****03********** v * STORE THE * ****04********* 
* FLOATING * * * * POINT * * REGISTER * 
* * ***************** 

v 
*****E3********** 
* LOAD AODR * * OF STORED * * REG AND * * LENGTH OF 8 * 
* * ***************** 

* * 
ABEND 

*************** 
* 
* 

I 

I 

----''<--------' I 
v 

> < I 
v 

****F2********* 
* 
* EXIT 
* 

*************** 

* 
* 
* 

*****H4********** 
* * * OUTPUT * 

****AS********* 
* 4 

* * 
HQ OUTPUT 

*************** 
* * 

SUBROUTINE 
TO IEGTTROT 

HQOUTPUT V 
*****BS********** * COMPUTE * * OUTPUT * * DATA RCO * * LENGTH * 
* * ***************** 

~-----> 

I 

I 

I 

I 
I 

I 

.v. 
cs *• 

•* *• 
•* REMAINING *• NO 

*• RCO COUNT •.* 
*• GT MAX •* 

*• •* 
*• •* i "' 

v 
*****DS******* 
* * * SET THE * * CONTINUATION * 
* FLAG * 
* * 
************** 

< 
HQGTMIN v 

**ES******* 
* * 

* OUTPUT * * THE PROLOGUE 
* RECORD * 

* * 
********it** 

v 
**FS******* 

* * 
* OUTPUT * * THE DATA * * RECORD * 

* * 
*********** 

.v. b G5 *• •* IS *• 
•* CONTIN- *• 

*•UATION RECCRDe* 
*•REQUIRED •* 

~- •* 
*• •* * NO 

I 
I 

HQEXIT .v. 
H5 *• •* *• 

YES •* MAX *• 

\ 

* ERROR *<-----*• OUTPUT •* 

52 

* MESSAGE * 
* * ***************** 

I 
v 

****J4********* 
* * * * 

ABEND 

*************** 
* * 

* 
* 
* 

*• REACHED •* *• •* 
*• •* * NO 

I 

I ( v 
****.JS********* . 

EXIT 

*************** 



Chart 35. TESTRAN Interpreter 

****A2********* 
* * lEGTTRNO * 

OVERLAY 1 

HTGO .v. 
*****Cl******* C2 *• 
* SAVE SEGTAB* •* *• 

ADD~ESS * NO •* HAS *• 
SET DUMP •<~~~-+. USER OPENED •* 

SEGT AB FLAG * * • YET • * . .. .. ................ . ... 
I r· 

* ····01 -~····~··. 
11

1 ····03········ ... * XCTL TO * 
RETURN * IEGTTRNX 

* ............... . ..•........... 
A 

* * I II 
• E2 •->I 
* ••••• I I YES 

HTFETCH .v. •*• 
E2 *• E3 *• 

•• *• •• •• 
•* OPTEST *• YES •* TRACE *• 

*• COUNT .+~~~->*• MODE •* 
*• =O •* *• •* 

*• •• *• •• 
•• •• *• •* ro ro 

v v 
*****F2********** *****F3********** * • • * 

GET NEXT * OUTPUT * 
TIA ADDRESS MAP CHANGE 

* * RECORD * .• ............ , ..... ....••....••...•• 

I .v. 
G2 *• .. .. 

* * NO •* TIA *• * !iS *<--* • EVER • * 
* * *• OPENED •* 

*• •• .. .. 
rES 

.v. 

I 
v 

****G3********* 
* * * RETURN 

*****HI******* H2 *• 
* FLAG ALL * •* *• * ASSOCIATED * NO •* TIA *• 

TABLES AS •<~~~-•. NOW IN •* 
INACTIVE • *• STORAGE •* .............. 

I 
v .... 

* * * E2 * 
* * 

.. .. 
•• •* i YES 

HTPREV V 
•••••J2••········ 
* * REINSERT * 

TES TRAN 
svc•s . ................. 
I 
v .... 

* * * E2 * • * 

.... 
* * * BS * * • .... 
I .v. 

BS *• .. .. 
* * NO •* TIA *• 
* E2 *<--*• NOW IN •* 
* * *• STORAGE •* 

**** *• •• 
•• •* i YES 

v 
•••••cs••••••~*** * SCAN TIA * * TO COMPUTE * 
* SIZE OF * 

TABLE CORE * 
* ***************** 

I 
HTCHECK .v. 

*****04•••••····· 05 *• 
* * •* •• * OUTPUT * YES •* ANY * • * ERROR •<~~~-•.INVALID TIA •* * MESSAGE * *• ENTRIES •* 

***************** 

I 
v 

****E4********* 
* * ABEND * 

•••••J4********** 
* * * CHECKSUM 

* 
* 

*• •* 
*• •* ro 

v 
•**ES*******• 

GETMAIN 
FOR TABLE 
CORE AREA 

*********** 

I 

* 
* * * 

v 
*****FS********** * BUILD FLAG * * COUNTER AND * 

REF TABLE * 
INSERT T.T. 

• svc•s • . ............... . 
I 

HTCHAIN V 
*****GS********** 
* * CHAIN * * TABLE TO * * OTHERS * . ...•....••••.•.• 

I 
HTEND2 V 

*****HS********** 
* * * OUTPUT * * THE TIA * * TABLE * . 
***************** 

I 
v 

*****JS********** * • 
OUTPUT THE 

THE TIA 
TABLE 

*<----· 
* * 

REFERENCE 
TABLE * 

* . ............... . 
I 
v 

**** • * 
• E2 * 
* * ..... 
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Chart 36. TESTRAN Interpreter 

****A2********* 
* * * IEGTTRNX * 
* * 
~·············· OVERLAY 2 

HSN EXT V 
*****B2********** 
* * * HUNT FOR * 

.v. 

L~::::r::.Xl 
••*•*Cl********** C2 *• 
* OUTPUT TRACE * •* *• 
• STOP RECORD * NO •* *• * IF ANY TRACES *<----*• FIND ONE •* 
* STOPPED * *• •* 
* • *• •* .................. .. .. 

' rES 
HSEXIT V V 

*****DI**•******* ••***02********** 
* * * STOP * 
* OUTPUT * * ALL TRACES 
*STORAGE CHANGE * * FROM THE * 
• RECORD * *INACTIVE TABLE * . . . . .................. . ............... . 

v 
****El********* 

* RETURN TO * 
OVERLAY 

* SUPERVISOR * ............... 

****A4***•***** 
* * * * 

IEGTTRNE ............... * * 
TEST ON 

HHGETADR V •••••a••••••••••• 
* * * COMPUTE * * ADDRESSES OF * * VARI ABLES * 
* * ..................... 

I .v. 
Cl\ *• 

•• *• 
•*ALL *•NO 

*• ADDRj::SSES .•---------. 
*• VALID •* 

*• •• . ... i YES 

v 
•••••D4••········ 
* * * LOCATE 
* COUNTER 
·• TO BE USED * 
* * . ............... . 

I .v. v 
E4 *• •••••ES*•******** .. .. 

•* COUNTER *• 
•• FOUND 

* NO * >: 
* 

OUTPUT * APPROPRIATE 
ERROR 

MESSAGE * 
* 

*• ACTIVE •* .. .. .. .. . ................ i YES 

.v. 
F4 *• 

•• *• 
•* COUNTER *• YES v 

*• AT MAXIMUM • ._-------~ 
*• VALUE •* 

•• •* .. .. 
ro 
v 

*****G4********** 
* * • INCREMENT * 
* COUNTER * 

BY ONE 

* * ***************** 

I .v. 
H4 *• .. .. 

• * COUNTER * • NO V 
*• GT OR EQ 

*• LOW •* .. . . .. .. 
rES 

.v. 
J4 •• .. .. 

•=:. C:~~:ER .::IYES V .. . . .. .. 
ro 

HHACTTAB .v. 
*****K3********** K4 *• V 

****K2****1t**** * * •* *• ****KS********* 
* RETURN * SET VF * YES •* COUNTER *• NO * RETURN * 
* TRUE •<:---- POINTER TO •<:----*• MULTIPLE OF • >* ' FALSE * 
* * * GO ADD * *•INTERVAL •* * * ................ . . .. ... . ............... . ................. . ... . 

* 
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Chart 37. TESTRAN Interpreter 

****Al*•******* . . 
IEGTTRNG * 

*************** 
I TEST WHEN 

I 
I 

KKL V 
*****Bl*****~**** * DETERMINE * 

ANO ANALYZE 
THE ADDRESS 

* OF FIRST * OPERAND * 
***************** 

I 
.v. KK3 •*• 

Cl *• C2 *• 
•* IS *• •* IS *• 

•* THERE *• NO •* FIRST *• YES 
*• A SECOND .•~~~->*• OPERAND •*1 

*• OPERAND •* *• = 0 •* 
*· •• *· •* *• •• *• ·* v 

****A3********* ****A4********* . . • * 
* IEGTTRNL IEGTTRNM 

*************** *************** I TRACE START TRACE STOP 

I 
.v. .v. HG4 

B3 *• 84 *• *****85********** 
•* IS *• •* *• * DEACTIVATE A * 

•* TRACE *• NO NO •* TRACE *• * TRACE AND PUT * 

*• *• A~~~~~D •* •*l j*• *• MODE •* •* 1: {.!~L~A~~~. A~~ : 
*• ·* I *• •* • OUTPUT AREA • 

*• •* v *• •* ***************** 

•vi YES !:::::: .·vi •YES I I 
IHG3 ••• YES 

:···;~~~::;~:···: I C4 *. *· I •* C5 ANY*.*. 
* THE HIGH * I ·*·* ~EE *• YES v •* ACTIVE *•NO 

* OF THE * *• BE •* *• TRACE •* * TRACE * *STOPPED* •.CORE •* 
***************** *• •* *• •* 

rES ).:: : J2 : 

*AND LOW LIMITS * I *• TRACES TO .•~~~->*TRACES LEFT IN •-----, 

I I i NO • 

~--->I 
.v. /HG2 .J. KK2*****Dl*~******** : H2 : HX2 D3 *• I D4 *• *****DS********** 

KK8 

* DETERMINE * **** 
AND ANALYZE 
THE ADDRESS 

OF -SECOND 
* OPERAND * **** 
***************** * * 

I * H2 * 

II • ·;*·. 
I NO .v. KK4 •*• 

E 1 ~. E2 *• 
•* *• •* IS *• 

•* IS *• YES •* EITHER *• 
*• OPERAND .•~~~->*• OPERAND •* 

*. = • AND I • * *. = 0 •* .. .. _,. 
*· .... * HO 

I .v. 
Fl *• 

•* *• 
•* IS *• YES 

*• OPERAND •*1 
*• = 1 0R 1 •* 

*· •* 
*• •* I 

., NO I 

.. 
*• •* 

* YES 

I 
v 

•*** . . 
* J2 * 
* * 

• * 
* J2 * * • 
**** A 

I I I YES V KK5 •*• 
*****G 1 ********** G2 *• 
*DETER. COMPARE * •* ARE *• 

!LE~~T~R~~~A~~o : L>*:* op~~!~DS *:* 
*LITERAL OPERAND* *• = 0 •* 
* IF NECESSARY * *• •* 
***************** *• ·* I . NO 

I : ·::·:->I 
I **** I 
V KKTRUE V 

*****Hl********** *****H2********** 
* DECODE * * * * FORMAT AND * BRANCH 
*PERFORM ARITM- * WILL BE 
*METIC COMPARI- * TAKEN 

: •••••• ~~~******: ***************** 

II :·::·:_,I 
• • I 

.v. I 
Jl *• KKFALSE V 

•* *• ****J2********* 
·* rs *• NO * • 

~. 1 WHEN 1 .•---->* RETURN 
•.SATISFIED•* 

*• •• 
*• •• 

* YES 

I 
v 

**** * • 
* H2 * 
* * 

•* IS *• •* DOES *• * FINO * 
YES •* TESTRAN *• •*MACRO-AODR *• YES * THE MACRO * 

~
*• TRACING •* *• POINT TO A .•~~~->•AND TABLE NOS. * 

*· NOW •* I *• TRACE •* * OF THIS * 
*• •* •.MACRO.* * TRACE * 

*• •* *• •• ***************** 
•m •m I 

I I I I 
**E3*~***** I IHGE~~~~*E4*~******** HG12 ES•V•*• 

* * * *HOOUTPUT ~4A5* •* *• 
* GET MA IN *-*-*-*-*-*-*-*-* NO • * IS * • 

* * Fo~A~~~CE I I * A~u~~~6R * r--*· .!H!~Ti~~cE ·* •* 

* I I * . MESSAGE * I *• • * 
*********** ***************** *• • * I I * YES 

~H_X_8 ___ F_, :!. .. I I~· J. .. II HG! ;****F5.! ...... .. 

•* HAS *• ~ •* ANY *• * DEACTIVATE * 
NO •* THIS *• •* MORE *• V * TRACE AND * ! *.TRACE ALREADY.* •.TRACES TO BE •*<~~~-* PUT ITS MACRO * 

*• BEGUN •* *• STOPPED •* *AND TABLE NOS. * 
*• •* *• •* *IN OUTPUT AREA * 

I *• • * *• •* ***************** 

I rES ro 
I V HGS V 

*****G3********** *****G4********** * INSERT THE * *HOOUTPUT 34A5* 
* NEW HIGH AND * V *-*-*-*-*-*-*-*-* 
* LOW LIMITS IN *--, * OUTPUT THE *<:-------------~ 
* THE TRACE * I TRACE STOP * 
* ENTRY * * MESSAGE * 
***************** ***************** 

I I .v. 
H4 *• *****HS********** 

•* ANY *• * COMPRESS * 
•* ACTIVE *• YES * TRACE lABLE 

*• TRACES LEFT .•~~~->* (MOVE ACTIVE 

[
II 
. *****H3********** 
* l NSERT THE * 
* NEW ENTRY * 

>* IN THE * 

HXI 

* TRACE * 
TABLE 

***************** 

I 
v 

*****J3********** 
*HOOUTPUT 34A5* 
*-•-•-•-*-*-*-•-• 

OUTPUT THE 
TRACE START 

* MESSAGE * 
***************** 

<----~ 

v 
****K3********* 

• * 
RETURN 

*• IN •* * TRACES) 
*•TABLE•* * TO TOP 

*• •* ***************** 
* NO 

I 
HG18 V 

*****J4********** 
* * SET 

TRACE STOP 
SWITCH 

* 
***************** 

I 
v 

*****JS********** 
* AT SAME TIME. * 
*SET SWITCHES TO* 
*INDICATE TYPES * 
*OF TRACES LEFT * 
* IN TABLE * 
***************** 

I 
:*::·:->! 
* * <:-----------~ 

**** I 
HG21 V 

****K4********* . . 
RETURN 

Charts 55 
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****A2********* . . . . IEGTTRNZ . . 
*************** **** I . . 

* B3 * 
TRACE * * I INTERRUPT *j** 

.v. v 
B2 *• *****B3********** 

•* ENTRY *• * * 
•* FOR *• YES * OUTPUT * 

*• OVLY TRACE .•~~~->• APPROPRIATE 
* • STOP • * * MESSAGE 

*• •• 
•• •* ***************** 

ro . I 
JBNOTOVL .v. 

•••••Cl********** C2 *• 
JBROTRET V 

**C3******* . . 4 PREPARE TG * •* ENTRY *• 
CONT TRACE * YES •* FOR *• . . FREE 

TRACE 
CORE 

AT POINT OF *<~~~-•.SPECIAL INT. •* . . . INTERRUPT * *• EXIT •* . . ................. 
I 
v 

••••01 ••······· * XCTL TO * 
* JEGTTRNT 

56 

*• SVC •* 
•• •* 

ro 
.v. 

02 •• 
•* SVC *• 

YES •* 617 OR *• r *• OTHER •* 
*• SVC •* 

•• 3 •• 
v •• •* 

:·::•: .
1 

NO . . .... 
.v. 

E2 *• 
•* ENTRY *• 

•* FOR *• NO 
*• PRlVe OR EX •* 

*• INST •* .. . . .. .. 
rES 
v 

*****F2********** . . 
SIMULATE * 
A PROGRAM 

CHECK ................. 
l<•-JBNOTPES V 

*****G2********** 
* OUTPUT AFTER * 
* PORTION TRACE * 
* REF IF * 

REQUIRED * . 
·····~·1·····~· 

*********** 

I 
v 

****03********* . . 
* RETURN 

.v. JBWILL 
•*H2 *•.. !****H3*********! 

•* SPICA *• YES * OUTPUT * *• SUPPLIED .•~~~->• MESSAGE .. .. . .. .. . . .. .. . ............... . 
ro I 

JBNOHNDL V V 
•••••J2••••······ •••••J3••········ 
* * * PREPARE TO * * OUTPUT * * CONT. TRACE * * MESSAGE * * AT INTERRUPT 
* * * ROUTINE * . . . . ................. . ............... . 

v 
****K2********* . . 

* ABEND * 
............... 

v 
****K3***•'***** 

* XCTL TO * 
IEGTTRNT * . ............. . 

( 
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****Al********* . 
IEGTTRNH 

TEST CLOSE 

HttLOAD V 
*****Bl********** * ,_ * 

LOCATE NEXT 
TABLE TO 
l:JE CLOSED 

I 
HWCLOSE V 

*****C 1 ********** * REPLACE * 
r.r. svc•s 

IN OBJECT 
PROGRAM 

***************** 

I 
HWALLIN V 

*****DI***•****** * DELETE ALL * 
*CONTROL TABLES * 
* FROM * * CHAINS 

***************** 

I 
v 

*****El********** 
* STOP ALL * 

TRACE WITH 
THIS TABLE 

* NUMeER 

. .,;;;;.:;;~;;";::: I 
I I 

Gl *• .i. J 
·* *. •=* TA=e~~ TO *:*YES 

*• CLOSE •* .. .. 
*• •* 

* NO 

I 
I 

H\ICLSOUT V 

*****H 1 ********** . 
OUTPUT THE 
TC::ST CLOSE 

MESSAGE 

I 
v 

*****J 1 •••••••••• . . 
OUTPUT TR. 
STOP RECORD 
IF REQUIRED ................. 

I 
v 

**** . . 
* B2 * . . 

**** . . 
* 82 * . . .... 
I 

• v. 
82 *• .. .. 

•* ALL *• NO 

*• *• T~~6~S •• ·•1 .. .. 
•• •* i YES 

:··••c2•~·····. I 
* SET THE * * TRACE STOP * 

SWITCH * 

I 
I< 

HWEXIT V 
*****02********** * LOAD v.F. * 

POJNTER TO * 
THE DUMMY * 

GO BACK ADR 

I 
v 

****E2********* . 
RETURN 

****A4********* . . 
* IEGTTRNR * . ............... 

SET VARIABLE 

v 
*****B4********** . . 

COMPUTE * 
THE 1 T0 1 

* ADDRESS . 
***************** 

I 
v 

*****C4********** . . 
COMPUTE * 

THE •FROM• * 
ADDRESS 

***************** 

I • v. 
04 *• 

•* JS *• 
•* AREA TO *• NO 

. . 
* DS * * • 

**** 

I 
HJBAD V 

*****05********** * OUTPUT THE * 
APPROPRIATE * 

ERROR * 
MESSAGE 

*• BE SET IN .•~~~->• 
*• USERS •* 

*•TASK •* 
*• •* rES 
.v. 

E4 *• 
•* IS *• 

* * NO •* SENDING *• 
* 05 *<--*• AREA JN •* 
* * *• MACH. •* 

**** *• •* 
•• •* * YES 

I 
HJ GOOD V 

*****F4********** . . 
. SET THE 

VARIABLE . 
***************** 

I 
v 

***"*G4********* . . 
RETURN 

v 
****ES********* 

* • * RETURN * . 
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HC7 

****Al**•****** 
* * IEGTTRNA * 
* *************** I DUMP DAT A/CHANGES 

I .v. 
Bl *• *****82********** 

•*IS 1 TO'*• * * 
•* ADOR LESS *• NO * IF THERE IS A * 

*• THAN 'FROM' .•~~~->• OSECT, CALC A * 
*• ADOR •* * NEW 1 T0 1 ADDR * 

*• •* * • *•' •• • •••••••••••••••• i YES I 
.v. HCIO .v. 

*****83********** 
* * 

****A4********* 
• * 

IEGTTRNO * 
* 

GO IN/OUT/TO 

.v. HNGl 
84 *• *****BS********** •• •• • * 

* GET 'GO' AOOR * NO •* *• YES * GET 'G0 1 AODR * 
* FROM •<~~~-•. 1 GO OUT' .•~~~->• FROM CONTROL * 
* 'GO' MACRO * *• •* * CORE TABLE 

*• •• 
***************** 

I 

I 
HNG15 .v. HNG17 

Cl *• C2 *• *****C3********** C4 *• *****CS********** 
•* JS *• •* IS *• * TRUNCATE * •* *• *HOOUTPUT 34A5* 

NO •* 'FROM' *• ,• 'TO' *• NO * DUMP TO * •* IS •GO' *• NO •-•-•-•-•-•-•-*-* 
*• ADDR •* *• ADDR ,•~~~->• ENO STORAGE 

*• WITHIN •* *• WITHIN •* * WRITE 
*1CORE •* *1CORE •* * MESSAGE * 

*• •• •• •* ***************** 

*• ADOR .•---->* WRITE *l *• VALID •* * ERROR * 
*• •* * MESSAGE * 

*• •* ***************** rES iYES iYES I 

HC91 V V J *****01********** *****02********** *****03********** 
*HQOUTPUT 34A5* * IF DUMP IS * * TRUNCATE DUMP * 
•-•-•-•-•-•-•-•-• * LONGER THAN * IF CROSSES * 

DU~~T~u~+ 1 : ~~i~~5M~~~~~E :< * TAS=R~~~NO :---, 

.?. HNG10 I 
04 * • *****05********** 

·* •• • * 
•* *• YES * STORE RETURN * 

*• 'GO IN' .•~~~->•ADDR IN CONTROL* 

HNGS 

***************** ***************** ***************** 
• •FROM' AODR • * ANO TRUNCATE * * MESSAGE * I *• 

*• 
•* * CORE TABLE * 

•* 
*• •* ***************** 

I ~'~~~~~~~~~A 

L *****El*!******** *****E2********** 1' 
*HOOUTPUT 34A5* *HOOUTPUT 34A5* ·-·-·-·-·-·-·-·-· ·-·-·-·-·-·-·-·-· >* WRITE * * *<----------------' 

........ !.:: ..... ·~-------'l<_jl 
* RETURN *<~ 

* AN ERROR * * DUMP * 
* MESSAGE * * 
***************** ••••••••••••••••• 

"'''.·······! ........ _J 
* RETURN *< 

58 

• * 
*************** 

****Hl********* 
• * * ICGTTRNC * 

*************** 

!DUMP I PANEL 

v 
*****Jl********** 
*HOOUTPUT 34A5* ·-·-·-·-·-·-·-·-· * DUMP USER'S 

P5W AND ALL 
* REGISTERS * .....•........... 

I 
v 

•••*Kl********* 
* * RETURN 

* *************** 

****H2********* 
* * IEGTTRNB * 

DUMP 
COMMENT 

v 
*****J2********** 
*HOOUTPUT 34AS* ·-·-·-·-·-·-·-·-· * WRITE DUMP * 
*COMMENT RECORD * 
* TO EDITOR * . ..••••.•...••... 

v 
****K2********* 

* * * 
* 

RETURN * . 

* *************** 

****F4********* 
• * 

IEGTTRNK 

DUMP MAP 

.v. 
*****G3********** 
* * 

G4 * • *****GS********** 
•* *• *HOOUTPUT 34AS* 

INITIALIZE * MINIMUM •* *• MULTI- •-•-•-•-•-•-•-*-* 
POINTER TO •<~~~-•. SYSTEM .•~~~->• MAP 1 GETMAIN 1 * 

* LOWEST USER * *• •* TASK * AREAS FROM * 
* CORE * *• •* *SUBPOOL QUEUES * 
***************** *• •* ***************** 

I * I 
.v. v 

H3 *• *****HS********** 
•* *• *HOOUTPUT 34A5* 

•* IS THIS *• YES * * *-*-*-*-•-•-•-•-• 
>* • AREA • *->* K4 * * MAP PROGRAMS * 

*• 1 FREE' •* * * * FROM CONTENTS * 
*• •* * DIRECTORY . * 

*· •• ***************** 
* NO 

I 
.v~ JC20 

J3 *• *****J4********** 
•* *• *HOOUTPUT 34A5* 

•* IS THIS *• YES •-•-•-•-•-•-•-•-• 
*• A PROGRAM <0----->* PROGRAM 

*• AREA •* * AREA 

v 
****JS********* 

* • 
RETURN 

*• •* * MAP * *************** 
*• •* ***************** A 

i NO ::::::->I I YES 

JC27 V JC32 V JC14 •*• 
*****K3********** *****K4********** KS *• 
*HQOUTPUT 34A5* * * •* * • 
*-•-•-•-•-•-•-•-• *SET POINTER TO * •* HAS ALL *• 
* 'GETMAlN' >* NEXT HIGHER •~~~->*• CORE SEEN •* 

AREA * CORE AREA * *• MAPPEO •* 
* MAP * * * *• •* 
***************** ***************** •••• 

* NO 

( 

( 
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****AZ********* . . 
I EGTTRNJ 

I 
IGO BACK 

I 
.v. •*• 

82 *• 83 *• *****84********** 
•* *• •* *• * SET TO * 

•* EXIT *• YES •* REASON *• YES * TRACE INST 
*• TO TRACE •*---->*.GO BACK WITH .•---->* AT GO BACK 

*.REQUIRED •* *• ADDR •* * ADDRESS 
*· •* *• •* 

*• •* *• •* * NO * NO 

I I 
KESTOPTR • V • V 

*****Cl********** C2 *• *****C3********** 
* * •* *• * SET TO * ****C4********* 

. . 

RELEASE * YES •* TRACE *• * TRACE INST * * XCTL * 
TRACE *<----•. STOP •* * SVC *---->* TO * 
CORE * * • SET • * DISPLACED IEGTTRNT * 

*· ·* *************** ................. 
I 
v 

4-ll-***01 ***~Ht** . . 

*• ·* ***************** 

l"o 
KEEXRM IN • v. 

02 *• *****D3********** 
•* *• * MODIFY OPSW * 

•* GO *• YES * FOR RETURN CLEAR 
TRACE 
MODE 

•---->*• BACK WITH ,.•---->* TO GO BACK 
*• ADDR •* * AOOR 

*· •* ... ·* 
• NO 

I • v. 
E2 *• 

•* *• 
NO •* BRANCH *• 

I 
v 

****E3********* 
* • 

**** . . 
* E4 * . 
**** 

I 
.v • 

E4 *• 
.• *· 

•* DID *• YES 

KEDIDBR 
*****ES********** . . 

1*• INST •*•* RETURN *• BRANCH INST .•---->* 
COMPUTE * 
BRANCH 
ADDRESS 

I *·*·*· ·*·* 
*• BRANCH •* * 

I l YES 

v 
*****F2******"**** * SET BRANCH * 

ADDRESS FOR 
GO BACK 
ROUTINE I 

L_J 
I 

KEOISABLE V 
*****G2********** * DISABLE * 

*• •* 
*• •* * NO 

I 
v 

*****F4********** * PSW ADDRESS * 
TO 

INSTRUCTION 
PLUS LENGTH 

***************** 
I 

I 
v 

*****FS********** * OPSW ADDRESS * 
TO BRANCH . . ADDRESS 

***************** 

I 
v 

****G5********* • * INSTRUCTION * 
TO LOW CORE * 
ANO EXECUTE 

~------->* RETURN 

* ENABLE * 
***************** 

I .v. KEMACHCK 
H2 *• *****H3********** 

•* *• * * ****H4********* 
•* MACHINE *• YES * OUTPUT * * * 

*• CHECK .•---->* ERROR •---->* ABEND 
*• •* * MESSAGE * * 

*· •* *************** 
*• •* * NO 

***************** 
A 

I I NO 
.v. KEPROGCK •*• 

J2 *• J3 *• 
·* *• •* *• 

* * NO •* PROGRAM *• YES •* *• YES 

•••••,•4••········ . . 
* E4 *<--*• CHECK .•---->*• SPJE .•---->• OP .• :w TO * 

SP .. ~ 
ADDRt..~S * * *• •• *• •* • 

*· • * * ... *• •* ...................... ... . 
v 

****K4********* 
• * 

RETURN . ......................... 

. 
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****A2********* 
* * * IEGTTRNP * 

*************** 

SET FLAG 

I 
HLENT2 V 

:****B2***lt****: 

* SEARCH FOR * 
* FLAG TO BE * 
* SET * 

**** * * * * ***************** 

: Ci : I 
**** 

I 
HLERXT V .v. 

*****Cl********** C2 *• 
* * ·* *• * OUTPUT * NO •* FLAG *• 
* ERROR *<-----*· FOUND AND •* 
* MESSAGE * *• ACTIVE •* 
* * •* 
***************** *· •* l 

I 

I 
v 

****Dl********* * 

j'" 
v 

**D2******* 

* * * COMPUTE 
* * 

RETURN * 
* *************** 

* 
* 
* 

HLSET 

THE FROM 
ADDRESS 

*********** 

.v. 
E2 *• 

**** ·* 
* * NO •* * Cl *<--*· 
* * *• 

**** 

HLDK 

VALID 
ADDRESS 

*• 

*****F2******* 

* 

* 

* * * 
* * * 

SET THE 
FLAG 

************** 

HLEXIT V 

* 

* 
* 

* 
* 

****G2********* 

* 

* 

* * 

60 

* * 
RETURN 

*************** 
* * 

****A4********* 
* * * IEGTTRNN * 
* * *************** 

I SET COUNTER 

I 
HK SR CH V 

*****84********** 
* * * SEARCH FOR * * COUNTER TO * 
* BE SET * 
* * ***************** 

I .v. 
C4 *• 

·* *• 

**** 
* * 
* cs * 
* * **** 

I 
v 

*****CS********** 
* * •* CTR *• NO * OUTPUT 

ERROR 
MESSAGE 

* 
* * 
* 

*• FOUND AND .•·~~~~-:>* 

*• ACTIVE •* * 
*· ·* *· •* * YES 

I 
v 

**04******* 
* 

* COMPUTE 
* THE FROM 

* ADDRESS 
* *********** 

I 
HK SET .v. 

E4 *• 

* 
* 
* * * 

* ***************** 

I 
v 

****05********* 
* * * RETURN * 
* * *************** 

·* *• **** 
•* VALID *• NO * * *• ADDRESS •*-->* CS * 

*• ·* * * 
*• ·* 

*• •* 

i"' 
HKOK V 

*****F4******* 
* * * SET THE * COUNTER 
* * *******"******* 

I 
HKEXIT V 

* 

* * 
* 

****G4********* 
* * * 
* 

RETURN 

*************** 
* .. 

**** 

( 

( 
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****Al********* . . 
* IEGTTRNT * ............... 
..... . . I TRACER 

* Bl *-> 
* • I •••• l 

JASTART V 
*****Bl********** * DISABLE ALL * 
* BUT MACH ANO * I >* PROG CHECK * 
*CHANGE MACH AND* 
*PROG CHECK NPSW* 
********j******** 

I 
I 
v 

*****Cl********** 
* * MOVE 

INSTRUCTION 
TO WORK AREA 

I 

I 
I .v. 

DI .. .. .. 

.... . . 
• 82 * . . .... 
I 

JAMOSTIN V 
*****B2********** . . 

EXECUTE * 
THE OBJECT 
INSTRUCTION 

I 
v 

**** . . 
* GJ * . . .... 

.. .. INST 
TYPE 

.. . . 
•*<---• Dl * 

•• • * • * .. .. .... . 
I 
v 

** •• ***************** * *** **** ***** . . 
* TYPE LOCN * 
* * ••••• ** * * ••• * * ***. * * * * * * * * ****** . . 

STORE 
8RANCH 
PRIVILEGED 
EXECUTE 
SVC 35,45,49 
SVC J,6.7 
SVC (OTHER) 
ALL OTHER 

4383 
4384 
43F5 
4385 
43JS 
43F5 
43G4 
4382 

***it . . 
* 83 * . . 

**** 

I 
JAALTERS V 

**83******* 
* OUTPUT * 

* 'BEFORE' 
* RECORD * 

* IF REQUIRED * . . 
*********** 

I 
I 

JASKIP V 
*****C3********** 
* CHANGE * 
* PROTECTJON 
* KEY TO 

USER'S 

I 
v 

*****03********** 
* EXECUTE * 
* THE STORE 
* TYPE 

INSTRUCTION 

***************** 

I 
v 

*****E3********** . . 
PROTECT ION 

KEY BACK * 
TO ZERO * . 

***************** 

I 
JAZERO V 

**F3******* 
* OUTPUT * 

'AFTER' * 
RECORD JF * 
REOUJRED 

I 
v 

*****G3********** 
**** * REPLACE * 

L 
MACH CHECK 
INTERRUPT 

****Hl ********* . 
JAMACHCK . 

*************** 

****JI********* . 
At:H..:ND 

* * * TESTRAN SVC 
* G3 •-->* IF 

* * REQUIRED . 
PROG CHECK! 
INTERRUPT I I 

v 
*****H3********** 
* ENABLE * 
* RESTORE MACH 

****H2********* . 
JAPROGCK 

I 
v 

*****J2********** 
* ENABLE * 
* RESTORE MACH 
* AND PROG 
* CHECK NPSW 

I 

I 
v 

****K2********* 
* XCTL * 

TD 
IEGTTRNZ * 

*************** 

I * AND PROG 
CHECK NPSW 

I 
v 

*****J3******* . . 
CLEAR 

THE EXECUTE * 
FLAG * 

. . 
* 64 * . . 

**** 

I 
v 

!****84*********: 

* SIMULATE 
* THE 
* BRANCH 

. . 
***************** 

I 
.v. 

C4 *• 
•* •• 

•* WILL *• NO 
*• BRANCH BE •*I *• TAKEN •* 

*• ..... 
*• •* v 

**** 
* • 
* BS * . . 

**** 

I 
JAEXINST .v. 

es ii-. 

•* *• 
YES •* EXECUTE *• 
r-*• FLAG SET •* 

I 
v 

**** 

*· ·* *• •* 
*• •* * NO . . 

* FS * . . I 
v 

*****CS******* . . 
SET THE 
EXECUTE 

FLAG . 
************** 

* YES **** 

I I 
JAWILLBR V 

**04******* 
* OUTPUT * 

'FLO\"#' 
RECORD IF 
REQUIRED 

*********** 

I 
v 

**E4******* 
* OUTPUT * 

'CALL' 
* RECORD IF 

* REQUIRED 

*******•*** 

! 
v 

**** . . 
* G3 * • * 

. . 
* G4 * . . 
I 

JASVCHND V 
**G4******* 

* OUTPUT * 
* 'FLOW' 

RECORD IF 
RE OU IRED 

I 

. . 

v 
*****H4*•******** 
* ENABLE * 
* RESTORE MACH 
* AND PROG 

CHECK NPSW 

I 
JASVC V 

*****J4•••******* . . 
EXECUTE * 

THE * 
SVC * 

I 
v 

**** . . 
* Bl * . . 

. . 
* G3 * . . 

**** 

v 
*****05********** 
* COMPLETE * 
* EFFECTIVE 

ADDRESS OF 
EXECUTE 

***************** 

I 
v 

*****ES********** 
* MOVE INST TO * 
* WORK AREA ANO * 

r: ~~ ~~gu~~~~ : 
I • 
v ***************** 

**** . . 
* Dl * . . 

*****FS********** 
* ENABLE * 
* RESTORE MACH 

r->* AND PROG I * CHECK NPSW : 

.1 .... ***************** 
• • II 

* FS * • I 
v 

•***GS********* 
* XCTL * 

TO 
* IEGTTRNZ * 

*****•********* 

. . 
* JS * . . 
***• 
I 
v 

*****JS********** 
* ENABLE * 
* RESTORE MACH 
* ANO PROG * 
* CHECK NPSW * 

***************** 

I 
v 

****KS********* 
* RETURN * 

TO * * IEGTTROT 
***•*********** 
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****A2********* 
* * 
* 
* 

IEGMCOOA 

*************** 
lsTART 
I 

I 

* * 

IEGMCOIA V 
*****82********** 
* LOAD * 

62 

* IEGMNOOA * 
*(ROOT CONSTANTS* 
* ANO * 
* SUBROUTINES) * 
***************** 

I 
v 

*****C2********** 
* * * ASSIGN BUFFER * 
* AREAS * 
* * 
* OPEN DCB * ***************** 

I 
I 
v 

*****02********** 
* * * PROCESS * 
* PARAMETERS ON * 
* EXECUTE CARD * 

" * ***************** 
I 

I 
v 

****E2********* ****E3********* ****E4********* 
* XCTL * * * * TO *----->* IEGMNOOA * 
* IEGMNOOA * * * 

*************** *************** 

I 
IEGME02A V 

*****F3********** 

* * * 
* 

IEGMEOOA 

*************** 
IEGME01A,EDITDR I ROUTER 

• v. 
F4 *• 

* 
* 

* * •* *• ****F5********* 
* * YES • * CONT *• NO * * .-->* GET *<:-----*• RECORD .•----->* RETURN * 
• INPUT * *• EAPECTEO •* * * 
* RECORD * *• •* *************** 
***************** *• •* 

* 

I 
I •*G3•v·.... ****G4********* 

II ·=~~N*~ •• ~~.o*u~.~~~10*~::._v_E_s ___ >: L~~~i~~i1~~~R : 
*************** 

I j 
L*****H3********** 

*IEGMGOOA 54A2* 

·-·-·-·-·-·-·-·-· * LINK TO * 
* PROCESS * 
* RECORD * 
***************** 

( 

\ 

( 
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*"***A2********* 
* * IEGPEDIT 

*************** I I SUB ROUT I NE TO 
PANEL EDIT 

I 
v 

********************************* * BAL TD ONE OF THE * 
* FOLLOWJNG EDIT ROUTINES 
********************************* 
* * * * * IEGSUOlZ * HEX * 66C2 * * I EGSU06Z INSTRUCT I ON * 66G 1 * 
* IEGSU40Z ALPHA 66C5 * 

IEGSU50Z * BINARY 67Al 
IEGSU60Z * ZONE DEC * 66A4 

* IEGSU70Z * PACK DEC • 66A1 * 
* IEGSUBOZ * FIX PT 51E3 * 
* IEGSU9DZ *FLT PT 67A3 * 
****************ii-**************** * NAME * FUNCTION * CHART* 
********************************* 

I 
I 
v 

****02********* 
* EXIT VIA * 

LINK 
REGISTER 

*************** 

****E3********* 
* * * IEGSUBOZ 

* 
*************** I FIXED 

POINT 

I 
v 

*****F3******•*** 
* • 

INITIALIZE 

***************** 

I .v. 

****A4********* 
* • * IEGSFOOA * 

*************** 

I EDITOR 
I MESSAGE 

I 
v 

*****84********** . . 
MOVE 

MESSAGE * 
TO PRINT * 

***************** 

I 
v 

*****C4********** 
* • 

PRINT 
MESSAGE . . 

***************** 

I 
v 

'****D4********'* 
* * RETURN 

* 

G3 *. *****G4********** 
IEGSU86 

*****G2********** . . 
POSITION TO 

LEFT S 
SPACES 

LT a· •• •• •• •• GT a : ~~6A~~T~p~ : 
*<----*• SCALE .•---->* F BY 5 TO THE * 
* *• •* *'S' POWER. SET * 

*• •* * SWITCH ON * 
*· •* ***************** i EQ 0 I 

>J< 
IEGSUBOQ .v. IEGSU81 

*****H2********** H3 *• *****H4********** 
* DIVIDE BY * •*IS 1 1 1 *• * * 
* 1 BILLION * YES •* OVER *• NO ·* CONVERT * CVO Q AND R *<----*• 31 .•---->* TO 

AND * *• BITS •* * DECIMAL 
COMBINE * *• •* 

******•********** *· •* . 
I .v. 

J3 *• 
•* *• 

•* *• OFF 
*• SWITCH .•---------, 

*• •* 
•• •* 

*• •* j°N 
v 

*****K3********** V 
* * ****K4********* * COMBINE * EXIT VIA * * F AND I >---->* LINK 
* * * REGISTER * 

• *************** 
***************** 
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***-U.A3********* 
* * * IEGREOOA * 
* * *************** 

I RELOCATION I TABLE 

IEGREOlA oVo 
83 *• *****64*****~**** 

·* *• * * SCATTER •* LOAD *• BLOCK * COMPUTE * 
~~~~~~~~~~•. METHOD --~~~~>* RELOCATION * 

I 
IEGRE07A V 

*****C2********** 
* SEARCH FOR * * NEXT MAP * 

r->* ENTRY SEQ NOe * I * AND APPLY * 

I : .. :;;~;:~!~~ ••• : 
I 

*• •* * FACTOR * 
*• •* * * 

*· •* 
* 

***************** 

IEGRE03A V 
*****C4********** 
* * * APPLY TO * * NEXT MAP *< 
* ENTRY * 
* * ***************** 

oVo IEGRE06A .v. 
04 *• 02 *· *****03********** 

•* .... * PURGE AND * •* *• 

~.:* DONE *: ... vEs >! REEg~!reo !<•~~~Y-E~5·•:* DONE *: ... ~ 
·* 

•* 

****F2********* 
* * * 
* 

IEGRLOOA 

*************** 
* 
* 

I 
!ACTION (TIA) I TABLE 

IEGRLOlA V 
*****G2********** 
* * * INITIALIZE * 

* MAP ENTRIES * *• •* 
* * *· ·* ***************** *• •* 

I . 
v 

****E3********* 
* * * RETURN * * * *************** 

* FOR CURRENT *<~~~~~~~~~ 

* TIA TABLE * 
* * ***************** 

l 
I 

r ·------->I 
I 
I 

IEGRLlOA I .t. IEGRLlO.J I 

64 

*****HI********** H2 *• *****H3********** 
* * •* *• * * * LOCATE ANO * NO •* *• FULL * * 

* * 
* PROCESS NEXT *<~-~~-•. DONE .•~~~~->* 

TIA ENTRY * *• •* * 
* *• •* * 

WRITE 
OVERFLOW 

BUFFER 
***************** *• • * ***************** * YES 

I 
v 

****J2********* 
* * * RETURN * 
* *************** 

****ES********* 
* * IEGRKOOA 
* ~ 

*************** I REFERENCE I TABLE 

IEGRKOlA V 
*****FS********** 
* * * COMPUTE TABLE * 
* SIZE, LOCATE * 
*SEG NO. IN MAP * 
* * ***************** 

IEGRK03A V 
*****GS********** 
* * * BUILD NEXT * 

.----->* REFERENCE * 
I * TABLE ENTRY * 
I : ....... ! ....... : 
I . v. 

~ •*H5 *•*• 
·* *• *• DONE •* 

•* 
•* 

*· •* * YES 

v 
****.JS********* 

* * * RETURN 
* *************** 

( 
I 

( 
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****Al********* . . 
IEGPEOOA . . 

*************** I 
1~~~~~6° 

I 
IEGPEOlA V 

*****B 1 ii-********* . . 
*OUTPUT MESSAGE • 
*'I NVAL 10 TYPE•* 
* ANO * * UPDATE COUNT * 
**********•****** I 

I 
.v. 

Cl *• .. * • •***C2********* 
•* COUNT *• NO * * *• LIMIT .•---->* RETURN * .. .. . .. • * *************** •• •* 

* YES 

I 
v 

*****DI********** . . 
*OUTPUT MESSAGE * 
*'LIMIT INVALID * 
* RECORDS * 

EXCEEDED' * 
***************** I 

I 
v 

****EI•******** 
IE XCTL * 

TO 
IEGPKOOA 

*************** 

****F2********* 
* IEGPKOOA .................... 

I 
IEND OF RUN 

I 
IEGPKOIA .v. 

G2 *• 
•* *· 

Nll •* EXCEEDS *• 

1*· •. M~~~~~M .... ·* 
*• •* 

*• ... 
* YES 

I 
1EGPK02A V 

*****H2********** 
* • 
*OUTPUT MESSAGE * 
* •MAX PAGES * 

EXCEEDED' 

I 
I IEGPK018 l 
I *****J2********** . . 
L *OUTPUT MESSAGE * 

>* 'END EDIT' * 
* CLOSE DCB AND * 
* SET RETURN * 
***************** 

I 
v 

****K2•******** . . 
RETURN * . . ................ 

****A3********* . . 
IEGPHOOA . 

*************** 

l TEST CLOSE 

I 
IEGPHOlA V 

*****B3********** . . 
* LOCATE NEXT 

r-->* ACTION TABLE 
I * CLOSE AND 

I :.*.~~!~! .. !~ •••• : 

I I 
IIEGPH05A .l. 
I C3 *• 
I •* *· 
~*:* DONE *:* .. .. 

*• •* * YES 

. . 

****03********* . . 
RETURN . 

*************** 

*****G3********** 
* * 

* ***E4********* . . 
IEGPIOOA 

*************** 

I INTERPRETER 
MESSAGE 

I 
IEGSO V 

*****F4********** . . 
RESET 

SWITCH A 

I 
• v. 

G4 *• 
·* *• 

YES • * IS * • SET 
SWITCH A •<~~~-•. ACDRESS •* 

* *• PRESENT •* 
*• •* 

*• •* * NO 

I 
v 

*****H4********** * SEARCH * 
FOR MESSAGE * 

~~~~~~~~>• BY NUMBER ANO * 
* MOVE TO * * BUFFER 
***************** 

I 
PIADSW .v. 

*****J3********** J4 *• 
*IEGSNOOA 64Al* •* *• 
•-•-•-•-*-•-*-*-* ON •* *• 

MOVE •<~~~-•. SWITCH A •* 
ADDRESS TO * *• •* 

BUFFER * *• •* 
***************** *. • * 

* OFF 

I 
I 

SDPRNT V 
*****K4********** 

****A5******·~** . . 
* IEGRAOOA * 

* *************** 

CESO MAP 

IEGRAOIA V 
*****BS********** 
• * * LOCATE NEXT * r->* MAP ENTRY ANO * 

I ::::::.~r::.::::: 

I IEGRA07A .l. 
C5 *• 

I -·- •• ·* •• ... 
~*• DONE •* 

*• •* 
*· •* 

*• •* * YES 

I 
v 

****05********* 
* • 

RETURN 

* * ****KS********* 
• * * • 

~~~~~~~~·>* PRINT BUFFER •~~~->• RETURN * 
* * * * 
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,--
I 

I 

I 
I 

.v. 
Cl *• 

·* *· 
•* SELECTED *• 

*· PRIORITY ·* 
*• •* 

*• •* 
*• •* 

* NO 

I 
I 
v 

****Dl********* 
* * 
* RETURN * * * 

*************** 

66 

YES 

****A2********* 
* * * IEGMGOOA * 
* * *************** 

I 
I ACTION ROUTER 

I 
IEGMGOlA .v. 

82 *• 
•* *· 

YES •* OUTPUT *• NO 
*• "'" ·1 *• RECORD •* 

*· ·* *• •* 
* 

*****C2********** I 
*IEGMG06A 64Al* 

I ·-·-·-·-·-·-·-·-· >* IDENTIFY * 
* 1 AT' * 
* LOCATION * 
***************** I I 

I I 
I I v 

*****D2********** 

I * PRINT ACTION * 
* INTRODUCTORY * 
* LINES, * .. LOCATE ACTION * I * TABLE * ***************** 

I I I 
IEGMIOlA v I *****E2********** 

* * 
* DETERM HIE 

:<_J * ROUTINE TO 
*PROCESS RECORD * 
* * 
***************** 

*************************************** 
* * * XCTL TO ONE OF THE FOLLOWING * 
* ROUTINES * 
~ * 
* * * I~GNAOOA DUMP DATA 61A3 * * IEGNDOOA DUMP CHANGES 62A2 * 
* IEGNGOOA DUMP MAP 59A2 * 
* IEGNMOOA DUMP COMMENT 59Hl * 
* IEGNPOOA DUMP TABLE 59F4 * 
* IEGNVOOA ALL TRACES 60Al * 
* IEGPAOOA TRACE STOP 59AS * 
* IEGPGOOA TEST OPEN 61A5 * 
* IEGPHOOA TEST CLOSE 53A3 * 
* IEGPIOOA INTRP MSG 53E4 * 
* IEGPPOOA DUMP PANEL 61Al * 
* IEGPEOOA INVALID 53Al * 
* IEGPIOOA MESSAGE 53E4 * * IEGPKOOA END OF RUN 53F2 * * IEGRAOOA CESD MAP 53A5 * * IEGRCOOA MAP CHANGE 54A4 * * IEGREOOA RELOCATION 52A3 * 
* IEGRFOOA SYMBOL TABLE 55A2 * 
* IEGRKOOA REFERENCE 52E5 * * IEGRLOOA TIA TABLE 52F2 * 
*************************************** 
* I I * 
: NAME I FUNCTION I CHART : 

*************************************** 

****A4********* 
* * * * 

IEGRCOOA 

*************** 
* 
* 

MAP CHANGE 

IEGRC .v. 
84 *· *****85********** 

•* HAS *• *IEGSFOOA 51A4* 
•* A MAP *• NO *-*-*-*-*-*-*-*-* 

*• BEEN GEN- .•~~~~->* MESSAGE * 
*• ERATEO •* * 'INVALID * 

*• •* *OVERLAY RECORD'* 
*• •* ***************** 

"·c···· i .. , I 
*****C4********** V * * ****CS********* 
* LOCATE * * * 

.--->* NEXT MAP * * RETURN * 

I : SEGMENT : 

***************** 

I I 
IRGLOOP .v. 

04 *• 
•* *• 

•* *• YES 

*·*·*·DSECT
0
*•*•*1 

*• •* 

j"' 
v 

*****E4********** 
* LOCATE NEXT * 
* MAP CHANGE * 
* ENTRY AND * 
* SET STATUS * 
* IN MAP * 
***************** 

I 
RCDONE .v. J 

F4 *• 
•* *· 

NO •* *• 
*• ODNE •*< 

*• ·* 
*· ·* 

*• ·* * YES 

v 
****G4********* 

* * * 
* 

RETURN 

*************** 
* 
* 

* * *************** 

( 

( 
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****Cl********* • * * IE.GNSOOA 

*************** I i~~~~~L~~~~E 

I 
• v. 

Dl *• 
·* •• 

•* RGLOOPSW *• YES 

****A2********* 
* * * IEGRFOOA * 
* ................. 

SYMBOL TABLE 
BASE 

v 
*****B2********** 
* * * INITIALIZE 
* BASE ANO SET 
* RGLOOPSW 

* ***************** 

I v 
*****C2********** 
*IEGNSOOA 55Cl* ****C3********* 
·-·-·-·-·-•-•.-•-• * * * INITIALIZE ,._--->* RETURN * * SYMBOL TABLE * 
* PROCESSING ***•*••******** •......•..•.••.•. 

RGEND 
*****02********** 
* * 

* • DONE • •--->* 
RESTORE 
ACTION 

TABLE * 
* .... •• * 

*· •• .... ra 
.v. 

El *• 
·* *· •* RGLOOPSW *• NO 

*• *• T~~~ •* •*-1 
·· ...• ·· I * YES I I 

v 
*****Fl********** 
* GET MAP BASE * 
* ADDRESS * 

SAVE ACTION 
* TAdLE * 
: ••••••• ,J.. ••••••• : 

~o:"" ... J..·····: JI 
* INITIALIZE * * COMARA *< * . • 
***************** 

I 
v 

..... hl ••••••••• 

* XCTL * 
* TO * IEGNYOOA * 

*************** 

***************** 

I 
v 

****E2*****•*** 
• EXIT VIA * 

LINK • 
REGISTER * 

*************** 

****A4********* 
* * IEGNYOOA 

**********••••• 
SYMBOL TABLE 
FIRST PASS 

v 
*****84********** 
* * INITIALIZE 
* RETURN FOR * * RGGETPUT * 
* 
*********11******** 

***** 
*55 * 

RGLOOPER V * C4* 
*****C4********** * * * CLEAR NAME * * 

.v • 

lt:~:~r:.~o_J 

04 *• *****OS******•*** 
•* •• * • 

I •* *• YES * FLUSH lST I *• *• NOW ESD • •. •---->: 0~~~~T * 
* * .•............•.. •• •* 

*• •* ra 
.v. 

E4 *• 
•* *• 

NO •* *• I *• NAME •* 
*• •• 

*• •* 
*· •* rES 

RGETNAME V 
*****F4********** 
•RGETPUT 58A3* 
·-·-·-·-·-·-·-·-· GET NAME * 

FROM INPUT * 
***************** 

I .v. 
G4 *• 

•* *• L>.:· SE~~~T ·:.~ 
•.. TYPE •* V 

v 
****ES********* 

* XCTL * 
TO 

* IEGRGOOA * 
*************** 

*• •* ***** 
•• •* *56 * * NO * A2* I * * 

I * 
v 

*****H4********** 
*· * * SET * ORG 

TYPE 

***************** 

:::·.·->I 
• J4* I 
**** I .v. 

J4 *• 
•* *• 

ON •* SKIPPING *• 
<-*• SWITCH •* 

*• •* •• •* .... 
!°FF 

RGOUTER V 
*****K4********** * WRITE FIXED * 

LENGTH * 
RECORDS SORT 

FULL BLOCKS 

Charts 67 



Chart 56. TESTRAN Editor 

. .... 
*56 • . .... ~ . . 
I .v. RGDATA 

A2 *• *****A4***•****** 
DUMMY • 1t *• * * 

SECTIC.N •* SELECT *• DATA * SET OUTPUT * 
·----- . *• •*-------------->* FJELD SIZE 

*• TYPE • * * COUNT SW 
*• •* * OFF .T ~~~~~g~ ·······T······· 

RGCSTPRC .v. Y 

•* B2 *• *• :••••816*•*******! 
•* *• NO * MOVE LENGTH * 

*• NAME •* * FIELD TO * 
* • • * * TARGET AREA * .. .. . . .. . . . ............... . 

I i YES I 
RGOUMMY Y Y V V 

!****Cl*********! !****C2*********! !****C3*********! !****C4*********! 
SET 1 YPE * SET * SET TYPE TO * * SET COUNT * 

TU * TYPE TO * PVT CODE * * SW OFF * 
* DUMMY • CSE CT : : : : 

·········L········ ········r······· _J................. ········r······· 
RGCHANGE V • V • :••••02••·······: .• 04. •.•. 

*SET SKIPPING SW* NO •* *• 
>* •< *• DUPLICATION •* 

• OFF * *• FACTOR •* . . .. .. . . ................. . .. . : ·1:.: I i YES 
RGNIJSYMS Y V V 

:••••El*********! !** ... *E2******•••: !****E4*********! 

* PURGE MAP * SEARCH * * MORE * * OF SELECTED * FOR *< * DUPLICATION * 

: ..... ~::::*****: ****::s::~:~****: : TO -~~~E~REA : 

.. ~,.. i J ... :~~··r····· 
!****Fl*********! •*F2 *• *• •*F4 *• *• 

CREATE * NO •* *• ND •* *• 
MAP *<---*• FOUND •* *• SCALING •* 

ENTRY * *• •* *• •* . .. .. .. .. ................. .. .. . ... 
I .v. 

GI *• .. .. 
NO.• MAP*• .. .. 

*• FULL •* .. .. .... 
I YES 

y 
:••••HJ******•••: 

• INl>ICATC: MAP * 
* FULL ON JST * 
: OCCURRENCE : 

i- i~ 
.v. v 

• * G2 *• * • !****G4*********! 

•* SAME *• ND * MOVE SCALI NG * * • SECTION •* * BYTES TO * 
*• TYPE •* * TARGET 

*• •* * AREA * 

··r~ES ········r······· 
RGASSNO .v. V 

•* H2 * • *• !****H4*********! 

* SAME * YES * SET DATA' * .. . . •= .. Ass~~~LY •• =·1· >:0 ~I~to· !0 

.. ~~::·T······· "I~ .. ~=:··r····· 
:••••.JI*****•***! •*.J2 •·.. •*.J4 *••. 

* SET * YES •• PREVIOUS *• NO * * YES •* *• NO 
* SKIPPING *<---•. ASSEMBLY •*-->* El * r--*• DUPLICATION .•----, 

SW ON * *eHAVE SYMS.• * • V *• FACTOR •* Y 
* * *• KEY •* •**** •• = 0 •* ***** 
•••••••••, •••••••• *• * • • :s~4: •. • .. • :s~.._: . . . . . 

y ..... 
*55 • • .c:• . RGOCSECT V 

***•*K2********** *****K3*******•** 
• INCREMENT * * * * ASSEMBLY NO. * * SET LAST SORT * 

'------------->:cs~~~T~~~~z~EY°":<---:KEY INK~~RRENT : 

* SET MAP TYPE * • * ········r .. ····· ................ . 
.. ~ .. 
*55 • • .c:• 
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****A 1 ********* **** A3********* . 
RCME~OUT I EGSPOOA 

*************** 
J ~gs~~~~b~~A 
i 

I 
I .v. 

di *• 
•* .. HGMOONE 

*****82********** 
* * 

. 
*************** I ~~~~o~A~~BLE 

I 
RGMERGEl .v. RGMERBAK 

t-.13 *• *****84********** 
•* *· * • 

•* 1$ *• YES FLUSH OUT * •* MORE *• NO GET 
*• STRING .•---->* LAST •---->*• TO •*---->* NEXT 

··~!NJ SHE~.·* : BLOCK * *•*·MERGE•*•* * RECORD I 
• · • · :o • • · • • · • • •• •• • •• • • • r.. ·· ·· · · ·r· · · ·· · .i. 

:****Cl*********: 
* PUT SELECTE.D 
* RECORD IN * * OUTPUT bUFFER * . 
***************** 

I 
I 

I 
• v. 

01 *• .. .. *****02********** 
* •* MORE *• NO * WRITE 

*ROOM IN BUFFER •---->* 
*• •* • BLOCK 

•• •* 
*• •• 

* YES 

I 
I 
v 

* ***E 1 ********* 
EXIT VIA * 

LINK *<------~ 
REGISTER * 

*************** 

·*· G2 *• 
****Gl****•**** •* *• 

* * •* *• YES 

*****C3********** *****C4********** CS *• 
* * * RGOUT 4 •* * • 

INITIALIZE * *-*-*-•-•-•-*-*-* YES •* MORE *• 
FOR NEXT * * EDIT RECORD *<----*• •* 

MERGE * AND PUT IN * *• RECORDS •* 
* OUTPUT SUFFER * *• •* 
***************** *• •* I * NO 

I 
I I 

.v • 
03 *• 

•* *• 
•* COMPARE *• LOW B 

r->*• ASSEMBLER •*----------. 

RGALOONE V 
*****D5********** 
*WRITE LAST BLK * 
* COMPUTE LAST * 
*BLK ADDRESS SET* 
* NO STRING * * CONTINUATION * *• ADDR •* 

*· •* .... 
* LOW A .L . . 

* 03 * 
• * I 

v 
*****E3********** * RGMEROUT * 
·-·-•-*-*-*-*-*-* 

MOVE A 
TO 

OUTPUT 
***************** 

RGETA 
*****F3********** 

GET 
RECORD 

A 

******•********** 
I 

L * **** * 
>* 03 * 
• * 

I 
I 
v 

*****E4********** * RGMEROUT * 
*-*-·-·-·-·-·-•-* 
* MOVE 8 * 
* TO * OUTPUT + 
***************** 

I 
RGETB V 

*****F4********** 
* * GET 

RECORD 
B 

***************** 

l **** L>: 03 : 

* * 

***************** 

I 
v 

****ES********* 
* XCTL * 

TO 
* IEGNSOOA 

*************** 

* RGOUT •---->*.RGOUTSWl SET •* -------------------~ 
* *· •• 

*************** *· ·* .... 
* NO 

.----, -->I 
I RGOCNT 1 • V • RGCONOUT 

** ***Hl ********** H2 *• *****H3********** 
* •• *• * * 

WRITE NO •* ROOM *• YES * BUILD + 

BLOCK :<----• .•. aC~cK •• ·•---->: 0~~~~~ 
*• • • * 

I 
RGCST .v. 

J3 *· . . .. 
CSE CT *• NO 

I 
RGONCE V 

*****H4********** 
• * 

RESET 
RGOUTSWl 

SWITCH 

I 
v .. 

*· ··----------. 
*• BREAK •* 

*· •* .... i YES 

v RGCOML V 
*****K3** •******* ,• . *****K4********** 

* * ****KS********* 
FLUSH OUT 

LAST CSECT 
ENTRY 

* MOVE ENTRY * * EXIT VIA * 
•---->* TO OUTPUT *---->* LINK + 
* * TEMPORARY * * REGISTER * 

*************** 
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****Al********* 
• * . RGET ....... ,.. ...... . 

JSU8ROUTINE 
ITO IEGNYOOA 
I 

I .v. 
81 *• 

•• *• 
• * RGLOOP *• OFF 

*• SWITCH •*---, 

•••• •••• f 
*• •* * ON 

I 
v 

*****Cl********** 
• * 
* . CLEAR 

RGLOOP 
SWITCH 

* 
* 

***************** 

I 

RGBACK2 V 
*****El********** 
• * 

GET NEXT * 
CARD 
IMAGE 

I 

****E2********* * EXIT VIA * * LINK * REGISTER * 
*************** 

A 

.v. IRGCONTl 
•• Fl •••• I !****F2*********! 

.~ TYPE *• NO V * * 
*• .•--->* GET NEXT 

*• CHANGE •* * BYTE * 

RGWHAT 

*· •* • * 
*• •• ***************** * YES 

I .v. 
Gl *• . ., .. *****G2********** 

• * 
•* *• YES SET RETURN 

ADDRESS 
IN REG 

*• ESD .•--->+ 
*• ·* .,. 

*• •* 
* . 

*• •* ***************** 

ro 
RGI NE RR V I 

*****Hl********** . . 
SET RGLOOP 

* SWITCH ON * * SAVE INPUT * 
* BUFFER * 
***************** 

I 

v 
****H2********* * EXIT VIA * 

REGISTER * 

RGMERGE .v • 

70 

.J 1 •• 

•* *• ****J2********* 
•* ANY *• YES * XCTL * 

•. OLD .•---->* TO * 
*• SYMS •* * IEGSPOOA 

•• •• *************** .... 
ro 
v 

****Kl********* 
* XCTL * * TO * IEGNSSOOA * ............... 

****A3********* • * . RGETPUT 

*************** 

'

SUBROUTINE 
TO IEGRGODA. 

I 

I 
RGPUAK V 

*****C3********** 
*RGET 58A1* 
·-·-·-·-·-·-·-·-· r>: ONE G~~TE 

I * 
***************** 

I 
v 

*****03********** 
* • 

MOVE BYTE * 
I TD I TARGET AREA : 

I ········1········ 

I .v. 
E3 *• 

'·--- •• •* ANY *•*• 
~*• MORE TO •* 

*• GET •·* 
*• •* *• •• 

["" 
v 

****F3********* 
RETURN VIA * 

LINK 
* REGISTER * 

*************** 

IEGNYOOA 

I ND 
•*• 

C4 *• 

****AS********* . * IEGRGOOA 

*************** 

'

SYMBOL TABLE ESO 

I 
v 

*****BS********** 
* • 

SET MAP 
OVERFLOW TO 

* RETURN TO 
* RGESOS * 
***************** 

:·::·:J 
.. .. L:E;~~:::J******** *RGETPUT 58A3* 

YES •* *• ! *.SECTION DEF- •* 
*• INITION •* 

•• •* 
*• ·* 

I . 

·-·-·-·-·-·-·-·-· >* GE.T NEXT SECT * 
* DEFINITION * 
* ESD ENTRY * 
***************** 

I 

*****DS********** 
* * * SEARCH * 

>* MAP :*<l * FOR NAME . 
***************** I 

I I 

RGESD2 .v. 
*****E4********** ES *• 
* • •* *• 

CREATE * NO •* *• 
NEW *<----•. FOUND •* 

MAP ENTRY * *• •* 
*• •* 

········1···~··· ··1·=·· I 

.. ··F·:::·· .... YES .. ··F:::>·· .. NO I 
*• FULL •*1 *• TYPE •• d 

*• •* *• FIELD •* 
•• •* *· .• 

*• •* v •• ·* i ND :*::*: i YES 

V RGESDCNT V 
*****G4********** *****GS********** 
* * * ENTER * * ENTER NAME * ASSEMBLED * 
* AND ASSEMBLY • ADDRESS AND * 
* NUMBER. LENGTH IN 
* IF NEW * MAP ENTRY 
***************** ***************** 

I I 
v v 

**** **** • * * • 
* cs • * cs * * • • • 
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****A2***•***** 
• *· 
* IEGNGOOA . 

I 
'DUMP MAP 

l 
v 

*****82*****•**** . . 
* * * LOCATE NEXT * * B2 +-->* INPUT RECORD * 
* * * ENTRY 

***************** 

I 
NGLOOP .v. 

C2 *• 
•* *• 

PROGRAM •* MAP *• STORAGE 
~-------*• ENTRY •*'----------, 

I 
NGMAPOUT I/ 

*****Dl********** * INDICATE * 
ARE.A LIMITS 

* AND 'LOADED * 
: PROGRAM' TYPE : 

********"********* 

I 

****Hl ********* . . 
IEGNMOOA 

*************** I DUMP COMMENT 

I 
v 

*****J 1 ********** * LOCATE * * COMMENT IN * 
* ACTION TABLE. * 
*COMPUTE LENGTH * 
* AND PRINT * 
***************** 

I 
v 

****K 1 ********* • * 

*• TYPE •* 

NGCONT2 

* • 
* 82 * . . 

A 
I 
I NO .•. 

E2 *• 
•* *• 

•* *• 

I 
I 

NGOTCORE V 
*****03********** 
+ INDICATE * 

AREA LIMITS 
* ANO 'OBTAINED * 
* STORAGE' TYPE + . . 
***************** 

>*• DONE .+<:-------~ 

*• •* 
•• •* 

*• •* * YES 

I 
v 

****F2********* . . 
RETURN 

****F4********* . . 
IEGNPOOA 

*************** 
I 
'DUMP TABLE 

v 
*****G4********** 
*IEGSNOOA 64A1* ·-·-·-·-·-·-·-·-· • IDENTIFY * 

LOCATION 
* OF TABLE * 
***************** 

I 
.v. 

H4 *• 
•* *· 

~·=: ... ::~;;:·:=·"'" 

NPOCBPRT V NPOEBPRT V 
*****J3********** *****J4********** 
* * * * EDIT ANO 

PRINT 
DCB 

***************** 

I 

I 

EDIT AND 
PRINT 

DEB 

***************** 

I 
v 

****K4********* . . 

****A5********* 
* • * IEGPAOOA 

*************** 

!TRACE STOP 

I 
PABACK V 

*****85********** * LOCATE * * NEXT TRACE 
.-->* ENTRY TO 
I * STOP ANO 
I * PRINT ID * I ........ , ....... . 

I cs·v· •• 
I ··- •• ·* •• •. 
~*• DONE •* 

*• ·* 
*• •* 

*• •* * YES 

I 
I 
v 

****D5********* . . 
RETURN 

I 
I 

NPTCBPRT V 
*****J5********** . . 
* EDIT AND * 

PRINT 
TCB . 

***************** 

I 
I 

RETURN * . ~------->: RETURN :<-------~ 

********'******* 
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****Al********* 
* * * IEGNVOOA * 
* * ............... 

TRACE 

TESTRAN Editor 

.v. NVSTART 
Bl *• *****B2********** *****B3********** •* *• *IEGSNOOA 64Al* *IEGSNOOA 64Al* 

• * TRACE *• YES •-•-•-•-•-•-•-•-• *-•-•-•-•-•-•-•-• 
*• START ·•---->* IDENTIFY •---->* IDENTIFY 

*• • * • REF l * * REF 2 * .. .. . . . . .. .. ................. . ..............•. ro 
.v. IEGNYOOA 

Cl - *• *****C2********** *****C3********** 
•* *• *IEGSNOOA 64Al* *IEGSNOOA 64Al* 

• * TRACE * • YES •-•-•-•-•-•-•-•-• *-•-•-•-•-•-•-•-• *• FL.OW .•---->* IDENTIFY •---->• IDENTIFY * 
* • • * * REF l * * REF 2 * .. .. . . . . 

•• •* ••••••••••••••••• • •••••••••••••••• 

1~ I 
.v. tEGNV V 

•*01 *••. :~::;~~~=•••:::~: !****03*********! 
• * TRACE * • YES •-•-•-•-•-•-•-•-• ED IT PSW * *• CALL .•---->* IDENTIFY * CONDJTION * 
*• •* * REFl CODE .. .. . . . .. .. ...........•..... . ............•... 

ro I I 
y y y 

*****El********** *****E2********** *****E3********** 
*lEGSNOOA 64Al* *IEGSNOOA 64Al* •INEDT 60C5* ·-·-·-·-·-·-·-·-· ·-·-·-·-·-·-·-·-· ·-·-·-·-·-·-·-·-· * IDENTIFY * * IDENTIFY * * EDJT * 

REF 1 REF 2 • * JNSTRUCTJON 

* ................. 

I 
y 

****•Ft********** 
*IEGSNOOA 64At* ·-·-·-·-·-·-·-·-· * 1DENT1FY 
* REF 2 
* * ................. 

I 
y 

*****Gt********** 
*I NEDT 60C5* 

·-·-·-·-·-·-·-·-· * EDIT * 
JNSTRUCTION * 

* * ................. 

I 
y 

*****HI********** 
* * ADO 

COMMENT 
OVERRIDER 

* .•............... 

y 

••••.It•••······ * XCTL TO * 
* * * lEGNAOOA ............... 
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* * * .................. . ................... . 
I I 
V NVBACK2 V 

*****F2********** *****F3********** 
*IEGPPOOA 6tAl* * * 
•-•-•-•-•-•-•-•-• * ADO * 
* EDIT •---->• COMMENT *< 
* REGISTERS * * OVERRIDER * 
• * • * ....•............ . ............... . 

y 
****G3********* 

* * * RETURN 

* 

****H3********* 
* * SPINST • 

* ............... 
I SUBROUTINE I TO IEGNYOOA 

SPSVC26 .v. 
•••••J2••••······ J3 •• * • •• •• 
* SET UP * YES •* SVC *• 
* SVC CONSTANT •<----•. 26 •* 
: INSTRUCTION : *• *• •• •* 
••••••••••••••••• •• •* 

ro 
y 

SPSPEXIT V *****K3********** 
****K2********* *IEGSROOA 65A2* 

* EXIT VIA * •-•-•-•-•-•-•-•-* 
LINK *<----• EDIT * 

REG! STER * * INSTRUCTION * ••••••••••••••• • * ................. 

••••cs••••••••• 
* * * INEOT * 

* * ................. 
SUBROUTINE 
TO IEGNVOOA 

y 
*****05********** 
*SPINST 60H3* ·-·-·-·-·-·-·-·-· * EDIT * * INSTRUCTION * 

* * .................. 
I .v. 

ES *• .. .. 
NO • * EXECUTE . * • 

*• INSTRUCTION •* .. .. 
*• •• 

•• •* j YES 

*****FS********** 
*I EGSNOOA 64A l * 
·-·-·-·-·-·-·-·-· * IDENTIFY * 
* EX INSTR . 
* LOCATION * ................. 

I 
*****GS'********* 
•SPINST 60H3* 

·-·-·-·-·-·-·-·-· EDIT EX 
* INSTRUCTION * 

* * . ............... . 
I 

SPCONT V 
*****HS********** 
*IEGPPOOA 61Al* 

·-·-·-·-·-·-·-·-· >* EDIT * 
* REGISTERS * 

* * ................. 

y 
****JS********* 

* EXIT VIA * 
LINK 

* REGJSTER * 
*************** 

' ( 

' 

( 
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****Al********* . . 
: IEGPPOOA : 

............... 
DUMP PANEL 

JEGPPOlA V •••••a1•••••••••• * INITIALIZE * 
•COMARA WITH TIA* 
* OVERRJDERS * 
*AND ASSUMPTIONS* . . ................. 

I 
v 

*****Cl********** *****C2********** * LOCATE NEXT * *IEGPEOIT 51A2* 
* SELECT I ON OF * •-•-•-•-•-•-•-•-• I>* GENERAL *<----• SELECTED * 
* PURPOSE * * ROUT I NE * * REGISTER * * • 
····~··1··~···· ········;········ 

G;PP03A .v. IEGPP03E I 
Dl *• *****02********** .. .. . . 

•* *• YES * SET HEADING * 
*• SELECTED .•---->* SELECT AND * 

*• •* *INITIALIZE EDIT* .. .. . .. 
••. •* ••••••••••••••••• i DONE 

IEGPP05C .v. 
El *• 

•* *• ****E2********* 
•* *• NO * * *• PSW .•---->* RETURN * .. .. . .. .. . ............. . .. .. 

* YES 

IEGPP08 1 
*****Fl********** . . 

EDIT PSW * . . ................. 

I .v. 
Gl *• 

•* *• ****G2********* 
•* *• NO • * * • FLT REGS • •---->• RETURN * .. .. . .. .. . ............. . .. .. i YES 

!EGPPOSE V 
•••••H 1 ••••••**** •••**H2**•*****•* 
* * *IEGPEDIT S1A2'* 
* LOCATE NEXT * •-•-•-•-•-•-•-•-• I>* SELECTION OF *<----• SELECTED * 
* FP REGISTER * * ROUTINE * • • • * 

·······r······ ... ~:~T ...... 
Jl •• •••••J2••········ .. .. . . 

~:* SELECTED *:•~>: ~~[E~~A~~~G : 
*• •* *INITIALIZE EDIT* 

*• •• • • .. . . . ................ . 
r~· 
v 

***'*K 1 ********* . . . RETURN 

............... 
. . 

**•*A3*•••••••• . . 
IEGNAOOA * 

* * ............... 
DUMP DATA 

IEGNA01A V 
*****B3********** * INITIALIZE * 
•COMARA WITH TIA* 
*OVERR I DERS AND * 
* ASSUMPTIONS * 
* SET LA * ................. 

I 
v 

*****C3********** 
*IEGSQOOA 64A4* 

·-·-·-·-·-·-·-·-· * LOCATE SYMS * 
*AND ATTRIBUTES * . . ................... 

I .v. 
D3 *• •••••D4********** 

•* *• *IEGSROOA 65A2* 
•* *• YES •-•-•-•-•-•-•-•-• *• DUMP DATA *----:>• EDIT DUMP * 
*• •* * DATA * .. .. . ... 

ro 
IEGNASO V 

*****E3********** * • 
* SET TRACE * 
*'BEFORE' HEADER* . . . . ................. 

I 

v 
•***E4****•**** . . 

* RETURN * . ............. . 

V IEGNA55 
*****F3**•'****•** *****F4****•***** 
*IEGSROOA 65A2* * * 
•-•-•-•-•-•-•-•-• * SET TRACE * 

EDIT TRACE •<----••AFTER' HEADER * 
.. DATA * •GET DATA RECORD* . . . . ................. . ............... . 

m~-:: .J '•' • '11 

•• *• NO 
*• DONE .~•-------~ .. .. .. . . 

*• •* 

]"' 
v 

****H3********* 
+ • 
+ RETURN * 

****AS*•****•** . . 
* IEGPGOOA * . .............•. 

TEST OPEN 

.v. 
85 •• .. .. 

NO •* FIRST *• 
*• TEST •* 

*• OPEN •* 
*• •* •• •* i YES 

v 
*****"CS********** . . 
* SET ID *" * IN PAGE * 

HEADING ..................... 
~.>1 

PGPRNTl V 
*****05********** . . 
* PRINT MACRO * 
*ID AND OPEN ID * 

* * .. ............... . 
I .v. 

ES *• .. .. 
•* FIRST *• NO .. 
*• OPEN •* ... .. 

*• •• i YES 

v 
*****FS********** 
*MOVE MAX PAGES * 
* AND MAX * 

STATMENTS 
TO BUFFER . .................... . 

I 
PGCSTNAM V 

*****GS********** . . 
MOVE CSECT * 

* NAME TO *< 
* BUFFER * 

***************** 

I 
v 

**•**HS********** 
• * 
* PRINT 2ND 

LINE OF * 
* OUTPUT * . 
***************** 

v 
****JS********* . . 

* RETURN * 
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****A2********* .. .. 
* IEGNDOOA * 
* * *************** 

I 
IDUMP CHANGES 

IEGNDOIA V 
*****82********** 
* INITIALIZE * 
* OVERRIDERS * 
* AND LOCATE * 
* CHANGE DUMP * 
* LIST * 
***************** 

**** 
* * * C2 •-> 
* * **** IEGND03A V 
*****C2********** 
* * * COMPARE * 

~~~~~~~~~>* LOADED *<~~~~~~~~~ 

* ADDRESS * I 

: ....... 1 ....... : 1
1 

I • v. 
*****Dl********** 02 *• *****03********** 
*IEGND04A 62A5* •* *• *IEGND06A 63A4* 
*-*-*-*-*-*-*-*-*UNMATCHED •* *• UNMATCHED*-*-*-*-*-*-*-*-* 
* PRINT, SAVE, *< *• RESULT •* >* UPDATE * 
* AND UPDATE * INP *• •* CHG * CHG * 
* INP POINTER * *• •* * POINTER * 
***************** *• ·* ***************** 

r~ 
.v. 

*****El********** E2 *• *****E3********** 
*IEGNDOSA 63A2* •* *• *IEGND04A 62A5* 
*-*-*-*-*-*-*-*-* EQ •* COMPARE *• NOT *-*-*-*-*-*-*-*-* * UPDATE *<~~~~-•. DATA FIELD •*~~~~->* PRINT. SAVE. * 
* INP * *• •* EQ * AND UPDATE * 
* POINTER * *• •* * INP POINTER * 
***************** *• •* ***************** 

I * I 

II ..... ,,.......... 11 
*IEGND06A 63A4* 
*-*-*-*-*-*-*-*-* 

~~~~~~~~~-:>* UPDATE *<~~~~~~~~---' 

* CHG * 
* POINTER * 
***************** 

I 
v 

**** 
* * * C2 * 
* * **** 

****AS********* .. .. 
* IEGND04A * 
* * *************** 

SUBROUTINI 
TO IEGNDOI 

v 
*****65********** 
* * * SET * * CHG SW * 
* ON * 
* * ***************** 

I 
v 

*****CS********** 
*IEGSQOOA 64A4* 

·-·-·-·-·-·-·-·-· * LOCATE * 
* SYM * 
* ATTRIBUTE * 
***************** 

I 

I .v. 
05 *· 

•* IS *• 
NO •* FIELD CUT *• 

r---*• BY CONT. •* 

I *·... . .. ·* 
*• ·* I i YES 

I ~ 
*****ES********** 

I *IEGNDOSA 63A2* 

·-·-·-·-·-·-·-·-· * CAUSE JNP * I * CONTINUATION * 

I ::~;i:i.,~.::;::i.: 

I *****FS*~******** 
*IEGSROOA 65A2* 

L_>:-·-·-~o~~·-·-·-: 
* FIELD * 
* * ***************** 

I 
v 

*****GS********** 
*IEGNDOSJ 63A2* 
*-•-•-•-*-*-*-*-* * DO NOT * 
* UPDATE INP * 
* POINTER * 
***************** 

I 
I 
I 
v 

****HS********* 
* EXIT VIA * 
* LINK * 
* REGISTER * 

*************** 

( 
\. 
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****A2********* ****A4********* 
* * * * * IEGNDOSA * * IEGND06A * 
* * * * *************** *************** 

I 

SUBROUTINE I SUBROUTINE 
TO IEGNDOOA I TO IEGNOOOA 

v v 
*****B2********** *****84********** 
* * * * * INCREMENT INP * * INCREMENT CHG * 
* TO NEXT * * TO NEXT * 
* FIELD * * FIELD * 
* * * * ***************** ***************** 

I I .v. IEGND05B .v. 
C2 *• *****C3********** C4 *• 

****Cl********* •* *• * FLUSH PRINT * •* *• ****CS********* 
* EXIT VIA * NO •* END OF *• ·EOD *BUFFERS. WRITE* EOO •* END OF *• NO * EXIT VIA * 
* LINK *<-----*• PROCESS- •*----->* LAST CHG BUF *<-----*• PROCESS- •*----->* LINK * * REGISTER * *• ING •* * AND SET * *• ING •* * REGISTER * 

*************** *• •* * CHG LIST * *• •* *************** 
*• •* ***************** *• •* 

*,I,:::.~.,,,,, I i i~:''""'''~ 
IEGN006C V 

*****04********** 
* * ****05********* 
* LOCATE AND * * EXIT VIA * 
* READ NEXT *----->* LINK * 
* CHG BUFFER * * REGISTER * 
* * *************** 
***************** 

IEGNDOSD .v. 
E3 *• *****E4********** 

•* *• * * •* *• ON * WRITE CHG * 
'-------'----~>*• CHGSW *----->* BUFFER AND * 

*• •* * RECORD * 
*• •* * IN LIST * 

*• •* ***************** i ~· I 

v 
*****F3********** 
*IEGMEOOA 50E4* 

•-•-*-·-·-·-·-·-· * BAL TO *<--------~ 
* ROUTER TO * 
* GET INPUT * 
***************** 

v 
****G3********* 

* EXIT VIA * 
"'* LINK * 

* REGISTER * 
*************** 
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****Al********* 
* * * * 

IEGSNOOA 

*************** 
* * 

I ADDRESS 
I ANALYZER 

I 
v 

*****Bl********** 
*IEGSQOOA 64A4* 

·-·-·-·-·-·-·-·-· * LOCATE * 
* SYMBOL * 
* * ***************** 

.v. 
Cl *• 

•* *• 
NO •* *• 

*• SYMBOLS •* 
*• •* 

*• •* 
*• •* 

j'" 
v 

*****DI********** * IDENTIFY * 
* LOCATION * 
* WITH * * SYMBOLIC * 
* ATTRIBUTES * 
***************** 

I 
IEGID03A V 

*****El********** 
* * 
* * >* MOVE LOCATION * 
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*IDENTIFICATION * 
* TD OUTPUT * 
***************** 

v 
****Fl********* 

* * * 
* 

RETURN 

*************** 
* * 

****A4********* 
* * * 
* 

IEGSQOOA 

*************** 
* 
* 

SYMBOL SEARCH 

IEGSQSO IEGSQOl oVo 
*****83********** 84 *• 

***·*82********* * INITIALIZE * •* *• 
* * * COMARA * NO •* *• 
* RETURN *<-----* FOR NO *<-----·•· MAP •* 
* * * SYMBOL * *• •* 

*************** * PROCESSING * *• •* 
***************** *• •* i "' 

IEGSQ02A oVo IEGSQ03 
*****C3********** C4 *• *****CS********** 
* SEARCH * •* *• * * 
* MAP BY * OTHER •* *• DSECT * 
* LOADED *<-----*• TYPE .•-----:>* 
* ADDRESS * *• •* * 

SEARCH 
MAP BY 

NAME 
* * * * * *• •* * * 

**********'******* *• •* ****************"* * BLANK I COMMON 

IEGSQ15 V 
*****04********** 
* * * SEARCH MAP * 
* BY ASSEMBLY * 
* NUMBER * 
* * ***************** 

IEGSQ90 V 
*****E4********** * LOCATE * 
* SYMBOL * 

~---~---~>*ATTRIBUTES AND *<--------~ 
* INITIALIZE * 
* COMPARA * 
***************** 

v 
****F4********* 

* * * RETURN * 
* * *************** 

( 

( 



Chart 65. TESTRAN Editor 

IEGSR16 
*****A3********** 

****A2********* * * 
* * * UPDATE * 
* 
* 

IEGSROOA * 
* 

* SYM *<·------------------------------~ 

*************** 
I 
I ATTRIBUTE I ANALYZER 

I 
IEGSROl V 

*****82********** 
* * * INITIALIZE * * DATA LOCATION * 
+ AND LENGTH * 
* * 

* POlNTER * 
* * ***************** 

I .v. 
63 *• 

•* *• 
*****84********** 
* * •* NEED *• YES * 

*• NEW SYM .•-----:>* 
*• BUF •* * 

*• •* * 
GET NEXT 

SYM BUF 
* * * * ***************** *• •* ***************** 

. I j.'" I 
IEGSR12 .v. IEGSRlO .v. 

C2 *• C3 *• *****C4********** 
•* *• •* *• * * 

•* *• YES •* *• YES * INITIALIZE * 
*• SYMBOLS •*·----->*• CLUSTER •*·----->* FOR CLUSTER * 

*• •* *• •* * PROCESSING * 
*• ·* *· •* * * *• •* *• •* ***************** 

., NO i NO I 
1<----------'-

v v 
*****02********** *****03********** 
* * * INITIALIZE * 
* INITIALIZE * * SYMBOL * 
* FOR NO SYMS *·----->* ATTRIBUTES OR * 
* PROCESSING * * OVERRIDERS * 
* * * * ***************** ***************** 

l<____.~I< ---~, 
I ~ ~T 

•*• IEGSS06 .v. IEGSSlOA •*• •*ZERO 
*****El********** E2 *• E3 *• E4 *• ES *• 
*INITIALIZE FOR * •* *• •* DATA *• •* *• •* *• * CONTINUATION * YES •* CON- *• YES •* BUFFER *• NO •* *• YES. •* DECREMENT *• 
* PROCESSING *<-----*• TINUATION •*<-----*• EXHAUSTED .~ *• SYMBOLS •*----->*• ANO TEST 
*SAVE REMAINDER * *• RECORD •* MORE *• •* I *• •* *OUP FACTOR * 
* SET POINTER * *• •* *• •* *• •* *• •* 
***************** *• •* *• ·* *• •* *• •* I i ,, i,:,~ l ,,, . 

V V IEGSS22 V IEGSSlO •*• 
*****Fl********** *****F2********** *****F3********** F4 *• 
*IEGMEOOA 50E4* *. * * * •* *• ****FS********* 
*...:.*-*-*-*-*-*-*-* * SET EXIT * * SET EXIT * •* EXIT *• ON * * 
* BAL TO * * * * * *• SWITCH it----->* RETURN * 
* INPUT * * SWITCH ON * * SWITCH ON * *• •* * * 
* ROUTER * * * * * *• •* ***********.**** 
***************** ***************** ***************** *• •* 

IEGSS07 V 
*****GI********** 
* * * SET LENGTH * v 

1 
IEGSS07Z I 

*****G4********** 
* .. 

* SET DATA *·-----------------------~> <.-----~ 
* UPDATE * * DATA * 

* POINTER * 
* * «**************** 

* POINTER * 
" * ***************** 

v 
*********************************** 
* * * LINK TO ONE OF THE * 
* FOLLOWING EDIT ROUTINES * 
* * * * 
* IEGSUOlZ HEX 66C2 * 
* IEGSU06Z INST 66Gl * * IEGSU40Z ALPHA 66C5 * 
" IEGSUSOZ BINARY 67Al * 
" IEGSU60Z ZONE DEC 66A4 * 
* IEGSU70Z PACK DEC 66Al * 
* IEGSUBOZ FIX PT 51E3 * 
* IEGSU90Z FLT PT 67A3 * * > 
" I * 
* NAME FUNCTION CHART * .. * 
*********************************** 

/\ 
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Chart 66. TESTRAN Editor 

****Al********* . . 
IEGSU70Z 

******•******** 

I PACKED 
DECIMAL 

I .-v. 
Bl *• 

•* SIZE *• ****82********* 
•* MORE *• YES * XCTL TO * 

*• THAN •*---->* IEGSUOlZ * 
*· 16 ·* * 

•.BYTES.* *************** 
*• •* 

ro 

****A4********* 
* * * IEGSU60Z * 

ZONED 
DECIMAL 

.v. 
84 *• IEGSU608 

• * SIZE * • ****85********* 
•* MORE *• YES * XCTL TO * 

*• THAN .•---->* IEGSU40Z * 
*· 16 •• * * 

*•BYTES•* 
*· ·* ro 

lEGSU70A V IEGSU61 V 
*****Cl********** * MOVE TO OUT- * 
*PUT AREA, MOVE * 
* SIGN TO FRONT * 
* AND CHECK * 
* VALIDITY * 
***************** 

I 
v ' 

****Dl********* * EXIT VIA-. * * LINK 
* REGISTER . * 

*************** 

****Gl********* 
* • 

IEGSU06Z * 
*************** 

INSTRUCTION 

****C2********* . 
* • 

IEGSUOIZ . 
*************** 

HEX 

IEGSUOIA V 
*****D2********** * LOCATE NEXT * 

t::~!:~r~:: . .rl 
IEGSU02 .v. 

E2 *• 
•* *• 

*:* DONE *:.~ 
*• •* 

*· •* 
*• •• 

rES 
v 

****F2********* * EXIT VIA * 
LINK 

* REGISTER 
*************** 

*****C4********** 
*MOVE TO OUTPUT * 
*AREA, MORE SIGN* 
* TO FRONT AND * 
:CHECK VALIDITY : 

***************** 

v 
****04********* 

* EXIT VIA * 
* LINK * 

REGISTER 
*************** 

IEGSU08 V IEGSU13A •*• IEGSU14 •*• IEGSU14H 
*****HI********** H2 *• H3 *• *****H4********** * LOCATE NEXT * •* *• •* *• * SEARCH REFTBL * * INSTRUCTION, * •* VALID *• NO •* *• YES * ANO ADO !>*CONVERT TO HEX •---->*• OP CODE .•---->*• SVC26 .•---->* DISPLACED 
* ANO LOOK UP * *• •* *• •* * INSTRUCTION 
* DP MNEMONIC * *• •* *• •* * 
***************** *• •• *• •• ***************** 

• .Hl • 
4 ****4 *YES •

1 

NO .. . 
IEGSU14F V 

!****J3*********! 

CONVERT 
* CODE TO HEX * 
* **OP** * 

* ***************** 

****CS********* 
* • 

IEGSU40Z 

ALPHAMERIC 

IEGSU408 V 
*****05********** 
* LOCATE NEXT * 
*AREA TO PRINT1 * 
* ANO MOVE TO *< 

OUTPUT AREA * 
.....•....•...... 

I 
IEGSU40C .v. 

ES .... .. .... 
YES •* VALID *• 

1·· .. ~~~~~ .. ·· .. .. 
•• •* 

ro 
IEGSU42 V 

*****FS********** . . 
* CONVERT TO * 

I : .. :'.'.~T'.: .. :J' 
L>.:· DONE ·:.NO 

•• ·* 
*• •* .... i YES 

v 
****HS********* 

* EXIT VIA * 
LINK * 

* REGISTER * 
*************** 

L GSUl:*Ko\ .v. *• *• ****KS********* 
•* *• YES * EXIT VIA * 

'------------:> >*• DONE .•---->* LINK * 
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*• •* * REGISTER * *· •* ••••••••••••••• 
•• ·* * NO 

I 
v .... 

* * * Hl * * • 

( 
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Chart 67. TESTRAN Editor 

****Al********* 
* * * IEGSUSOZ * 
* *************** 

I BINARY 

I 

* 

v 
*****Bl********** 
* LOCATE NEXT * * BYTE AND * 
* CONVERT BITS *<--, 
* TO PRINT * I 
: ..................... : I 

I I 
• v. I 

•*Cl *•*• j 
•* *• NO 

*• DONE •*--
*· •* 

*• •* 
*• •* * YES 

I 
v 

****01********* 
* EXIT VIA * 
* LINK * 
* REGISTER * 

*************** 

****A3********* 
* * * 
* 

IEGSU90Z 

*************** 
* * 

I FLOATING I POINT 

v 
*****63********** 
* ADJUST RADIX * 
* POINT TO * 
* FORM * 
* INTEGER * 
* * ***************** I . 

I .v. IEGSU93 
*****C2********** C3 *• *****C4********** 
* USE * •* *• * USE FIXED * * CVD * NO •* DOUBLE *• YES * PT METHOD * 
* TO CONVERT *<-----*· PRECISION *----->* TO CONVERT * 
* MANTISSA * *• •* * MANTISSA * 
* * *• •* * * ***************** *• •* 

* 
***************** 

IEGSU90I 

I 
* COMBINE * 
* SCALE AND * 

II ..... ,, ......... . 
&.--------~>* UNPACK *<----------' 

* MANTISSA * 
* * ***************** 

I EGSU90F • V • I EGSU90H 
*****E2********** E3 *• *****E4********** 
* DIVIDE * •* *• * MULTIPLY * 
* UNPACKED * NEGATIVE •* COMBINED *• POSITIVE * UNPACKED * 
* MANTI SSA BY *< *. SCALE • * >* MANTI SSA * 
* 2 TO THE * *• •* * BY 2 TO THE * 
* S POWER * *• •* * S POWER * 
***************** 

I 
I 

*· ·* * ZERO 

I 
IEGSU92D V 

*****F3********** 
* COMPUTE E * 
* FROM * 

***************** 

I 
'-----~--~>*MULTIPLY/DIVIDE*<----------' 

* OPERATION * 
* ANO SCALE * 
***************** 

I 
v 

****G3********* 
* EXIT VIA * 
* LINK * 
* REGISTER * 

*************** 
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APPENDIX A: TEST INTERPRETER ACTION (TIA) TABLE ENTRY TYPES 

This appendix contains pictorial representations of each of the 23 TIA table entry 
types. The "A" (address) and modifier fields appear in many of the entries and are 
explained fully at the beginning of this appendix and merely named in the individual 
entry presentations. 

A FIELD EXPANSION 

The A fields included in the .TIA entries are expanded as follows: 

r---------------------T---------------------T-------------------------------------------1 
I OR I r:. I AL I 
L---------------------~---------------------i----------~-------------------------------J 

OR {1 byte) Organization Byte 
Bit 0 - "L" Field Flag 

1 = Present 
0 = Not present 

Bit 1 - Not Used 
Bits 2,3 - Type of "AL" Field present 

00 Literal 
01 24 bit absolute address 
10 16 bit base displacement 

address 
11 = 1 byte register number 

The contents of this register 
are to be used as a value 
rather than an address. This 
type will only appear in the 
SET family of macros and in 
the TEST WHEN and TEST ON 
macros. 

Bits 4-7 - Index Register Number 
0 No indexing 

1-15 = The number of 
register to 
indexing the 
ta ined in the 

the general 
be used for 
address con­

" AL" field. 

L (1 byte) Length 

AL 

If the "AL" field contains a literal, 
this field contains the length of that 
literal. 

(1-255 bytes) 
This field will 
2 and 3 of the 
follows: 

vary depending on bits 
organization byte as 

00 Literal - Length will be specified 
in the"L" field 

01 24 bit Absolute Address 
10 16 Bit Base/Displacement Address 

Bits 0-3 - Base register 
Bits 4-15 - Displacement 

11 1 Byte Register Number 
Bit 0 

1 = Floating point 
0 = General 

Bits 1-3 - Not used 
Bits 4-7 - Register Number 
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MODIFIER FIELDS S, P, FO, L 

In the variable field descriptions on subsequent pages, modifier fields are d~fined as 
follows: 

2 Bytes 1 Byte 1 Byte 2 Bytes 
r-----~~~---, r------, r---~-, r------~-----, 

I s llP llFOll L I 
L----~---~---J L------J L--~--J L~----~----,-J 

S (2 bytes> scale Modifier 
A two byte signed integer field which specifies the number of places the decimal or 
binary point is to be moved to the left. 

P (1-byte) Output Selection Code 
A one byte field containing a hexadecimal coded value of 1-8 used by the TESTRAN 
Edi tor to determine the processing of test data. 

80 output Selection code 1 
40 Output Selection code 2 
20 output Selection code 3 
10 Output Selection Code 4 

8 output Selection Code 5 
4 output Selection code 6 
2 output Selection Code 1 
1 output Selection Code 8 

FO (1 byte> Format Modifier 
00 Character 
01 Hexadecimal 
02 Fixed Point1 
03 Floating Point1 
04 Packed Decimal 
05 Zoned Decimal 
OA Binary 
OB Instruction 

L <2-byte) Length Modifier 
Overrides any previously defined length attributes for the data referred to by the 
macro-instruction. 

1Length will always be present to distinguish between half-word and full-word fixed point 
and between short and long floating point. 
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DUMP DATA ENTRIES 

r----T----T-~-,.------T------T----T--------T----T--------T----------T-------~----T-----1 
I T I ID I LN I Al I A2 I p I s I FO I L I NM I DS I F I 
L----i----i----i------i------i----i-----~-i----i--------i----~----i-------------i-----J 

T (1 byte) Type Entry 
06 for DUMP DATA 

ID (1 byte) Identification 
The number assigned to this macro­
instruction at expansion time 

LN (1 byte) Length 

Al,A2 

The length of this entry in bytes 

These fields contain the from.and to 
addresses. 

P,S,FO,L (S.,L=2 bytes:- P,FO,=l byte each) 
These fields specify an output 
selection code for output generated by 
this statement and overriders for 
attributes contained in the symbol 
table. If no symbol table exists, 
these are attribute specifications. 

NM (2-9 bytes) Name Modifier 
Byte 1 - Length pf Symbolic Name 
Bytes 2-9 - Symbolic Name 

DS (5-12 bytes) Dummy Section Name 
This fi.eld consists of 5-12 bytes of 
data as follows: 
Byte 1 - Length Cl-8) of the symbolic 

dummy section name 
Byte 2 - Repeat Count (1-255) 
Bytes 3,4 - Base/displacement address 

of dummy section 
Bytes 5-12 Symbolic name of dummy 

section 

F Cl byte) Flags 
Bit 0 - "P" Field Flag 

1 = Present 
0 = Not present 

Bit 1 - 0 S" Field Flag 
1 = Present 
0 = Not present 

Bit 2 - "FO" Field Flag 
1 = Present 
0 = Not present 

Bit 3 - 0 L" Field Flag 
1 = Present 
0 = Not present 

Bit 4 - "NM" Field Flag 
1 = Present 
CJ = Not present 

Bit 5 - "DS" Field Flag 
1 = Present 
0 = Not present 

Bits 61 7 - Not Used 
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DUMP CHANGES ENTRY 

r----~--T----.-------T------.,----T-----~-T~--T------.,------~-~-T~------------T----1 
I T I ID I LN I Al I A2 I p I .s I FO I L I NM I DS I F I 
L ____ i ____ i ____ i ______ i--~--L----L--------i~--.l.------.l.------~-~-i---~--~~-~i----J 

T (1 byte) Type Entry 
OE for DUMP CHANGES 

ID (1 byte) Identification 
The number assigned to this macro­
instruction at expansion time 

LN Cl byte) Length 

A1,A2 

The length of this entry in bytes 

These fields contain the from and to 
addresses. 

P,S,FO,L (S,L=2 bytes; P,F0,=1 byte each) 
These fields specify an output 
selection code for output generated by 
this statement and overriders for 
attributes contained in the symbol 
table. If no symbol table exists, 
these are attribute specifications. 

NM (2-9 bytes) Name Modifier 
Byte 1 - Length of Symbolic Name 
Bytes 2-9 - Symbolic Name 

DUMP MAP ENTRY 

r---------T----------T----------T---------1 
I T I ID I LN I p I L---------i __________ i __________ .L_ ________ J 

T (1 byte) Type Entry 
12 for DUMP MAP 

ID Cl byte) Identification 

84 

The number assigned to this macro­
instruction at expansion time 

DS (5-12 bytes) Dummy section Name 
This field consists of 5-12 bytes of 
data as follows: 
Byte 1 - Length Cl-8) of the symbolic 

dummy section name 
Byte 2 - Repeat count (1-255) 
Bytes 3,4 - Base/displacement address 

of dummy section 
Bytes 5., 12 - Symbolic name of dummy 

section 

F (1 byte> Flags 
Bit·O - "P" Field Flag 

1 = Present 
o· = Not present 

Bit 1 - "S" Field Flag 
1 = Present 
0 = Not present 

Bit 2 - "FO" Field Flag 
1 = Present 
0 = Not present 

Bit 3 - "L" Field Flag 
1 = Present 
0 = Not present 

Bit 4 - "NM" Field Flag 
1 = Present 
0 = Not present 

Bit 5 - "DS" Field Flag 
1 = Present 
0 = Not present 

Bits 6,7 - Not used 

LN (1 byte) Length 

p 

Length of this entry in bytes 

(1 byte) Output 
Specification 

Selection Code 

( 
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DUMP PANEL ENTRY 

r-----T-----T-----T---------T-·---------T~---------T-----T---------~----T-----T---------1 
I T I ID I LN I RR 1 I RR 2 I RRn I P I S I FO I L I F I 
l-----~----.L-____ i _________ .,L__ ________ i __________ i ____ -1. ________ _J, _____ i_ ____ i _________ J 

T (1 byte) Type Entry 
16 for DUMP PANEL 

-ID (1 byte> Identification 
The number assigned to this macro­
instruction at expansion time 

LN (1 byte) Length 
Length of this entry in bytes 

RRl-RRn (1 or 2 bytes each) 
Reg-ister request. Length 
these entries depends on 
four bits as follows: 

Bits 0-3 = 1 

of each of 
the first 

Individual general register 
request. Length of entry is one 
byte. Bits 4-7 specify general 
register to be dumped. 

Bits 0-3 = 2 
Individual floating point register 
request. Length of entry is one 
byte. Bits 4-7 specify floating 
point register to be dumped.. · 

Bits 0-3 = 4 
Range of general registers request. 
Length of entry is two bytes. 
Bits 4-7 - First general register 

of range 
Bits 8-11 - Not used 
Bits 12-15 - Last ~eneral register 

of range 

Bits 0-3 = 8 
Range of floating point register 

request 
Bits 4-7 - First floating point 

register of range 
Bits 8-11 - Not used 
Bits 12-15 Last floating point 

register of range 

P.,S.FOwL {S.,L=2 bytes; P,FO=l byte each) 
These fields specify an output selec­
tion code for output generated by this 
statement and overriders for attri­
butes contained in the symbol table. 
If no symbol table exists., these are 
attribute specifications. 

F <2 bytes> Flags 
Bit 0 - "P" Field Flag 

1 = Present 
0 = Not present 

Bit 1 - "S" Field Flag 
1 = Present 
0 = Not present 

Bit 2 - "FO" Field Flag 
1 = Present 
a = Not present 

Bit 3 - aLn Field Flag 
1 = Present 
0 = Not present 

Bit 4-7 - Not Used 
Bits 8-15 - Count of "RR" Fields 

Appendix A: Test Interpreter Action (TIA) Table Entry Types 85 



DUMMY COMMENT ENTRY 

r-----T-----T------,---------------------------------1------:----T----------1 
IT IID ILN I c I p I F I 
L-----..l-------i-------..l------------------------------.1.-----------i-----------J 

T (1 byte) Type Entry 
1A for DUMP COMMENT 

ID (1 byte) Identification 
The number assigned to this macro­
instruction at expansion time 

LN (1 byte> Length 
Length of this entry in bytes 

c <variable) comment 
Alphanumeric comment as supplied by 
the user 

DUMP TABLE ENTRY 

p (1 byte) Output 
Specification 

Selection 

F (1 hyt~) Flag Byte 
Bit 0 - "P" Field Flag 

1 = Present 
0 = Not present 

Code 

Bits 1-7 Length in Bytes of "C" 
Field. 

r-------T-----:--T-------,--------T-------T-----------------------------------T-------1 
IT IID ILN ITT IP I A IF I 
L-~-----~-------i-------.l.-------.1.------.1.----------------------------------i--------J 

T (1 byte} Type Entry 
lE for DUMP TABLE 

ID (1 byte) Identification 
The number assigned to this macro­
instruction at expansion time 

LN (1 byte} Length 
Length of this entry in bytes 

TT (1 byte} Table Type 
This byte specifies the type of table 
to be dumped as per the following: 

04 = DCB (Data Control Block} 
08 DEB (Data Extent Block) 
OC = TCB (Task Control Block) 

A (0-4 bytes) Name Address Field 

86 

This field varies depending on the 
table type contained in the 'TT' 

p 

F (1 

field. contents of this field for 
each table type is as follows: 

DCB Normal "A" field containing 
the DCB address 

DEB Normal "A" field containing 
the DCB address 

TCB This field is omitted for TCB 

(1 byte} output Selection 
Specification 

byte) Flags 
Bit 0 - "P" Field Flag 

1 = Present 
00 = Not present 

Bits 1-6 - Not Used 
Bit 7 - "A" Field Flag' 

1 = Present 
O = Not present 

Code 

( 

( 



TRACE REFER ENTRY 

r----,----T----T------T--~--T---~--~----T----T-------,--------------T-----~-----T----1 
I T I ID I LN I Al I A2 I p I s I FO I L I COM I DS I F I 
L----.l.----i----~------~--~--..l.-___ J._ _______ ..._ ___ i _______ i--------~---..1-~--~-----i----J 

T Cl byte} Type Entry 
22 for TRACE REFER 

ID Cl byte} Identification 
The number assigned to this macro­
instruction at expansion time 

LN (1 byte} Length 

A1,A2 

Length of this entry in bytes 

These fields contain the from and to 
addresses. 

P,S,FO,L (S.,L=2 bytes. P.,FO=i byte each) 
These fields specify an output 
selection code for output generated by 
this statement and overriders for 
attributes contained in tne symbol 
table. If no symbol table exists., 
these are attribute specifications. 

COM (2-121 bytes} Comment Field 
Byte 1 - Length of comment 
Bytes 2-121 - Alphanumeric Comment 

DS (5-12 bytes} Dummy Section Name 
This field consists of 5-12 bytes of 
data as follows: 
Byte 1 - Length (1-8) of the symbolic 

dummy section name 
Byte 2 - Repeat Count (1-255) 
Bytes 3,4 - Base/displacement address 

of dummy section 
Bytes 5-12 - Symbolic name of dummy 

section 

F Cl byte> Flags 
Bit 0 - "P" Field Flag 

1 = Present 
O' = Not present 

Bit 1 - "S" Field Flag 
1 = Present 
CJ = Not present 

Bit 2 - "FO" Field Flag 
1 = Present 
0' = Not present 

Bit 3 - "L" Field Flag 
1 = Present 
0 = Not present 

Bit 4 - "COM" Field Flag 
1 = Present 
O' = Not present 

Bit 5 - "DS" FieldFlag 
1 = Present 
0 = Not present 

Bits 6-7 - Not Used 
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TRACE CALL ENTRY 

r----T----T----T---------T---------T----~---T~-------~-----~-~---T-~---------T-~-1 
I T I ID I LN I Al I A2 I p I COM I DS I F I 
L----i~ __ .._ ___ i----------L---------i-~------i------------------------i-~--~-----i ____ J 

T Cl byte) Type Entry 
26 for TRACE CALL 

ID Cl byte) Identification 
The number assigned to this macro­
instruction at expansion time 

LN Cl byte) Length 
Length of this entry in bytes 

Al,A2 
These fields contain the from and to 
addresses. 

p Cl byte) Output 
Specification 

COM (2-121 bytes) Comment 

Selection 

Byte 1 - Length of Comment 
Bytes 2-121 - Alphanumeric Comment 

DS (5-12 bytes) Dummy Section Name 

TRACE FLOW ENTRY 

Code 

This field consists of 5-12 bytes of 
data as follows: 
Byte 1 - Length (1-8) of the symbolic 

dummy section name 
Byte 2 - Repeat Count Cl-255) 
Bytes 3,4 - Base/displacement address 

of dummy section 
Bytes 5-12 - Symbolic name of dummy 

section 

F Cl byt~) Flags 
Bit 0 - "P" Field Flag 

1 = Present 
O = Not present 

Bits 1,2,3 - Not used 
Bit 4 - "COM" Field Flag 

1 = Present 
O = Not present 

Bit 5 - DS Field Flag 
1 = Present 
a = Not present 

Bit 6,7 - Not Used 

r----T----T-~-T--------~---------T-~------T---------~-----~-~---T-----~---~T-~-1 
I T I ID I LN I Al . I A2 I p I COM I DS I F I 
L ____ i ____ i ____ .._ __ ~ _____ i _________ i ________ _i _________ ~-----~------i-----~-----i ____ J 

T Cl byte) Type Entry 
2A for TRACE FLOW 

ID Cl byte) Identification 
The number assigned to this macro­
instruction at expansion time 

LN Cl byte) Length 
Length of this entry in bytes 

Al-A2 
These fields contain the from and to 
addresses. 

p (1 byte) Output 
Specification 

Selection 

COM (2-121 bytes) Comment 

88 

Byte 1 - Length of comment 
Bytes 2-121 - Symbolic Comment 

Code 

DS (5-12 bytes) Dummy Section Name 
This field consists of 5-12 bytes of 
data as follows: 
Byte 1 - Length Cl-8) of the symbolic 

dummy section name 
Byte 2 - Repeat.count Cl-255) 
Bytes 3,4 - Base/displacement address 

of dummy section 
Bytes 5-12 - Symbolic name of dummy 

section 

F Cl byte) Flags 
Bit 0 - •pn Field Flag 

1 = Present 
U = Not present 

Bits 1~2,3 - Not Used 
Bit 4 - •coM" Field Flag 

1 = Present 
00 = Not present 

Bit 5 - DS Field Flag 
1 = Present 
a = Not present 

Bits 6,7 - Not Used 

( 

( 



TRACE STOP ENTRY 

r----------T----------T----------T---~-----T----------,...----------T----------T----------1 
I T I ID I LN I TAl I TA2 I TAn I P I F I L----------i __________ i __________ .L_ _________ .,L_ _________ .,L_ _________ i __________ i __________ J 

T Cl byte) Type Entry 
2E for TRACE STOP 

ID Cl byte) Identification 
The number assigned to this macro­
instruction at expansion time 

LN Cl byte) Length 
Length of this entry in bytes 

TAl,TAn (3 bytes each) 
If no "TA" fields are present; all 
active trace macros will be stopped. 

TEST AT ENTRY 

p 

If any "TA" fields are present, they 
will contain addresses of specific 
macros whose action is to be stopped 
and only those listed will be stopped. 

Cl Byte) Output 
Specification 

Selection Code 

F (1 Byte) Flags 
Bit 0 - "P" Field Flag 

1 = Present 
0 = Not present 

Bits 1-7 - Count of "TA" fields in 
this entry 

r-----T-----T-----T-----T~-----------T-------------T--------------,---------------T-----l 
I T I ID I LN I P I LOCl I LOC2 I LOC3 I LOCn I F I 
L _____ .L_ ____ i _____ i ____ _i _______ ~----1.-----~------~--~----------i--------------~-----J 

T Cl byte) Type Entry 
02 for TEST AT 

ID (1 byte) Identification 
The number assigned to this 
instruction at expansion time 

LN Cl byte) Length 
Length of this entry in bytes 

p (1 byte) Output 
Specification 

Selection 

macro-

code 

LOCl-LOCn (3 bytes each) AT Location 
Each of these fields is a 24 
atsolute address at which the user 
specified some TESTRAN action. 

F Cl byte) Flags 
Bit 0 - "P" Field Flag 

1 = Present 
a = Not present 

bit 
has 

Bits 1-7 - Count of "A" field present 
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TEST OPEN ENTRY 

r--T--T--T------T-----------------------T--T----T----T--------,----------T---------T----1 
IT IIDILNI EP I ID IP I KP I ME I TLl I TL2 I TLn I F I 
L--~--.l.--i------i-----------------------.L--l.----.L----i--------i----------1---------i----J 

T (1 byte) Type Entry 
OA for TEST OPEN 

ID (1 byte} Identification 
For the TEST OPEN entry, the number of 
the SVC assigned to the TESTRAN open 
routine (49) 

LN (1 byte) Length 
Length of this entry in bytes 

EP (3 bytes) Entry Point 
This field contains the address to 
which TESTRAN is to give control after 
executing the TEST OPEN macro. 

ID (8 bytes) Identification 
This field contains an alphanumeric 
name, supplied by the user, to be used 
by TESTRAN to identify output of this 
table. 

P (1 byte) Output Selection code Specifi­
cation 

MP (2 bytes) Maximum number of output pages 
the user desires TESTRAN to generate 
(1-65535) 

ME (2 bytes) Maximum number of macros to be 
executed by the TESTRAN Interpreter 

TEST CLOSE ENTRY 

r-------------T-------------T-------------1 
I T I ID I LN I L-------------i-------------i _____________ J 

T (1 byte) Type Entry 
32 for TEST CLOSE 

ID Cl byte) Identification 
The number assigned to this macro­

instruction at expansion time 

90 

~Ll-TLn (4 bytes eacht Table Locations 
Each of these fields contain the 
address of a seconda~y TEST OPEN macro 
to be loaded with this TEST OPEN 

F (2 bytes) Flags 
Bit 0 - "EP" Field Flag 

1 = Present 
0 = Not present 

Bit 1 - Not used 
Bit 2 - "ID" Field Flag 

1 = Present 
O' = Not present 

Bit 3 - "P" Field Flag 
1 = Present 
0 = Not present 

Bit 4 - "ML" Field Flag 
1 = Present 
0 = Not present 

Bit 5 - "ME" Field Flag 
1 = Present 
0 = Not present 

Bit 6 - Not used 
Bit 7 - Transient or Non Transient 

mode flag as follows: 
1 = LINK 
O' = LOAD 
This is a flag to inform the 
TESTRAN Router whether to link to 
or load required routines. 

Bits 8-15 - TL count 
These bits contain a count of the 
"TL" fields present in this TEST 
OPEN macro. 

LN (1 byte) Length 
Length of this entry in bytes. 

Note: This macro does not have a variable 
field. 

( 
\ 

( 



TEST DEFINE COUNTER ENTRY 

r-----------T-----------T-----------T~---------T------~---T-------------T-~----------1 
I T I ID I LN I CTl I CT2 I CT3 I CTn I 
L-----------i-----------..1.-----------i------~--i--------~-i-~----------i-------------J 

T (1 byte) Type Entry 
42 for TEST DEFINE COUNTER 

ID (1 BYTE) Identification 
The number assigned to this macro­
instruction at expansion time 

TEST DEFINE FLAG ENTRY 

LN (1 byte) Length 
Length of this entry in bytes 

CTl-CTn (1 byte each> 
Each of these one byte fields is a 
counter to be used by TESTRAN TEST ON 
mac~os. Their initial value is zero. 

r-----------,-----------,.-----------T---------~T-----------T------~----~-------------1 
I T I ID I LN I FGl I FG2 I FG3 I FGn I 
L-----------i-----------i-------~--i-----------i-----------i--------~---i-------------J 

T (1 byte) Type Entry 
46 for TEST DEFINE FLAG 

ID (1 byte> Identification 
The number assigned to this macro­
instruction at expansion time 

LN (1 byte) Length 
Leng'th of this entry in bytes 

FGl - FG~ (1 byte each) 
Each of these are one byte fields 
which the user may use as a switch. 
Each flag has an initial value of zero 
(off). 
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TEST ON ENTRY 

r-----,----~T-----T------~-----,-----~-~----T--------~---T-~--------~T-~---~-----1 
I T I ID I LN I TA I Al I A2 I A3 I A4 I L-----i _____ i _____ i---------~--i----~~-------L-------------i-------------i-------------J 

T (1 byte) Type Entry 
56 for TEST ON 

ID (1 byte) Identification 
The number assigned to this macro­
instruction at expansion time 

LN (1 byte) Length 

TA 

Length of this entry in bytes 

(3 bytes) TESTRAN Address 
This field contains the 
of the next TESTRAN 
interpreted if a true 
reached for this macro. 

24 bit address 
macro to be 

conclusion is 

Al Counter Field 
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This "A" field will contain either a 
one byte literal (initialized at zero) 
to be used as a counter or the 4 byte 
address of a counter defined with a 
test define counter macro. 

A2-A4 
These 3 nAn fields will each contain 
one of the items listed below. 

1. Literal: A literal value to be 
used in determining a true ·or 
false conclusion for this macro. 

2. Address: The address of a four 
byte variable, in the object pro­
gram to be used in determining a 
true or false conclusion for this 
macro. 

3. Register Number: A general reg­
ister whose contents are to be 
used for determining a true or 
false conclusion. 

A2 - Low Limit 
A3 - High Limit 
A4 - Interval 

( 

( 



TEST WHEN ENTRY 

r-----lf'~----r------T-~~-~~~---~--T~~--T------,------,--~--------T~---~-----1 
I T I ID I LN I TA I OP I FO I E I Al I A2 I 
L----~L------..l.------i---~----------~--i-~---..l.------..1.------i--~-----~-i~----------J 

T (1 byte) Type Entry 
SA for TEST WHEN 

J.D (1 byte) Identification 
The number assigned to this macro­
instruction at expansion time 

LN (1 byte) Length 

TA 

Length of this entry in bytes 

(3 bytes) TESTRAN Address 
This fie1d contains the 
Of the next TESTRAN 
interpreted if a true 
reached for this macro. 

24 bit address 
macro to be 

conc1usion is 

OP (1 byte) Operator 
This field contains an operator speci­
fying the re1ation to be checked 
between Al and A2 as follows: 
00 = Equal 
04 = Not Equal 
08 = Less Than 
OC = Greater Than 
10 = Less than or equal to 
14 = Greater than or equa1 to 
18 = AND1 
lC = OR1 

20 = Independent Fie1d (A2 Not 
Present)1 

1No FO or L fie1ds wi11 exist. 

SET COUNTER ENTRY 

F.O (1 byte) Data Format 

E (1 byte) Extent 
This fie1d specifies the length of the 

data items to be compared. 

A1,A2 Address Fields 
These fie1ds will each contain one of 

the following. 

1. Litera1: A 1iteral to be used as 
one item in the compare. 

2. Address: The address of a varia­
ble or constant to be used in the 
compare. 

3. Register Number: The number of a 
genera1 or floating point reg­
ister whose contents are to be 
used in the compare. 

r---------T-~------T----~---T-~------------~-----------T--~--------~--------------1 
I T I ID I LN I TA I A2 I 
L-----~--i--~-----i----~---i-------------~--~---------i----------------------------J 

T (1 byte) Type Entry 
4A for SET COUNTER 

ID (1 byte) Identification 
The number assigned to this macro­
instruction at expansion time 

LN (1 byte) Length 
Length of this entry in bytes 

·TA (3 bytes) TIA Table Address 
This field contains the address of the 
counter to be set. 

A2 
This field will contain one of the 
three items 1isted below. 

1. Litera1: The counter is to be set 
to the va1ue of this litera1. 

2. Register Number: The counter is 
to be set to the value contained 
in this General Register. 

3. Address: The counter is to be set 
to the value contained in the 
ful1 word located at this 
address. 
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SET FLAG ENTRY 

r---------T--------T-------T---------------------T-------------------------1 
I T I ID I LN I TA I A2 I 
L--------i---------.1.-------.1.--------------------------.1.--------------------------J 

T <1 byte) Type Entry 
4E for SET FLAG 

ID (1 byte) Identification 
The number assigned to this macro­
instruction at expansion time 

LN (1 byte) Length 
Length of this entry in bytes 

TA (3 bytes) 
This field will contain the address of 
the TESTRAN flag to be set. This flag 
must be defined elsewhere with a TEST 
DEFINE FLAG macro. 

SET VARIABLE ENTRY 

A2 
This "A" field will contain either an 
integer (must be 0 or 1) or the 
address of another TESTRAN flag. If 
the field contains an integer, the 
flag will be set to that value. If 
the field contains another flag 
addz:ess, the flag specified in the 
'TA' field will be set to the value of 
the flag at that address. 

r-------T--------T--------T----------------------T----------------------T--------1 
I T I ID I LN I Al I A2 I L I 
L-------·-i--------.1.--------.1.----------------------.1.----------------------.1.--------J 

T (1 byte) Type Entry 
52 for SET VARIABLE 

ID (1 byte) Identification 
The number assigned to this macro­
instruction at expansion time 

LN (1 byte) Length 
Length of this entry in bytes 

GO IN ENTRY 

A1,A2 Address Fields 
These fields may contain either of the 
two items listed below. 

1. Address: 
address. 

An object program 

2. Register Number: A general or 
floating point register number. 
In addition., the A2 field may 
contain a literal. 

L (1 byt~) Length of data fields specified 

r------------~--------------~-----------~----------------------------------------1 
I T I ID I LN I TA I 
L--------------.1.-------------i--------------.1.-----------------------------------------J 

T (1 byte) Type Entry 
36 for GO IN 

ID (1 byte) Identification 

94 

The number assigned to this macro­
instruction at expansion time 

LN < 1 byte} Length 
Length of this entry in bytes 

TA (3 bytes} TIA Table Address 
This field contains the address of the 
TIA Table entry to be interpreted 
next. 

( 

( 



GO OUT ENTRY 

r-----------~--------T--------------~-~--T-----------------~--------~--------------1 
I T I ID I LN I 
L-------------~------L--------------~------'--------~~-----~--------~--------------J 

T (1 byte) Type Entry 
3A for GO OUT 

ID (1 byte) Identification 
The number assigned to this macro­
instruction at expansion time 

GO BACK ENTRY 

LN (1 byte) Length 
Length of this entry in bytes 

Note: This macro does not have a variable 
field. 

r--------------T---------~---T--------------T~--------------~--~----~--~----------1 
I T I ID I LN I Al I 
L--------------i--------------i------~------i--~--------------------------~------~---J 

T (1 byte) Type Entry 
3E for GO BACK 

ID (1 byte) Identification 
The number assigned to this 
instruction at expansion time 

LN (1 byte) Length 

macro-

The length of this entry in bytes 

GO TO ENTRY 

Al Address Field 
This field when 
an object program 
programmer wants 
control. 

present will contain 
address to which the 

TESTRAN to return 

r~--~--~----,-------------~-~-------------T------------------------------------------1 
I T I ID I LN I TA I 
L-----~-------L---------~----'-----------~-i---------~--~------------~-------~-----J 

T (1 byte> Type Entry 
SE for GO TO· 

ID (1 byte) Identification 
The number assigned to this macro­
instruction at expansion time 

LN (1 byte) Length 
Length of this entry in bytes 

TA (3 bytes) TIA Table Address 
This field contains the address of the 
TIA Table entry to be interpreted 
next. 
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APPENDIX B: TESTRAN INTERPRETER TABLES 

This appendix contains diagrams and byte-by-byte descriptions of the tables generated 
and used by the TESTRAN interpreter. 

CONTROL CORE 560 BYTES 

<---------------------------------- 16 BYTES -------------------------------------> r-----T-------------T--------------------T-----------------T----------------------1 
0 I N I NEXT I REF TAB I FLAG TAB I CTR TAB I 
~-----i-T-----------f------T--------------f----~-f------------f--------------~-------~ 

16 I F I RF I AP I TR CORE I OP I (NOT USED) I SEG TAB I 
~-------i-----------f------L--------------t------.L.-----------f------T---------------~ 

321 CUR TABLE I MAX LINES I CRB I TCB I HQOUTPUT I 
~-------------------f--------------------t------T-----------i ______ i _____ _; _________ ~ 

48 I RETADR I OUTAMT I ME I I 
~-------------------L--------------------~------J I 

641 I 
I PROLOGUE BUFFER I 
I 142 I 

112 I r--------~ 
128~---------------------------------------------------------------------J I 

I I 
14 4 I DATA BUF.FER I 

I I 
224 I 246 255 I 

I r--------------------------------T--------~ 
2401 I SUBRT I DUM I 

~---------,-------------------------i----------------------------------~--------~ 
2561 REFENT I I 

~---------.ii I 
2721 TEMPORARY STORAGE 1 300 I 

I r------------~ 
2881 312 I HB TEMP I 

~-------------------------------------T--------------------------i------------~ 
304 I 328 I TEMPORARY I 

~----------.------------r----------------.1.-----------------------------------------~ 
320 I STORAGE 21 (NOT USED) I I 

~------~---~----------J I 
3361 I 

I (328 TO 423 INCL.) OUTPUT DCB I 
I 424 I 
I r-----------~---------------------------------~ 

4161 I OUTPUT DECB I 
~----------------------------~-------i--------------------T---------------------~ 

4321 (424 TO 443 INCL.) I I 
~-------------------------------------------------------~--J I 
I 444 I 
I (444-515 INCL.) I 
I BSAM SAVE AREA I 
I I 
I r------------------------------------------------------------~ 
I I I 
~-----------------J I 
I 516 I 

528 I (516 TO 559 INCL.) HQSAVE AREA I 
I I ( 
l----------~------~----------~-------------------------------------------------J ' 
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N (1 Byte) 
Last number assigned to a TIA table 

NEXT (3 Bytes) 
Address of next core area 

REF TAB (4 Bytes) 

FLAG 

CTR 

Address of first reference table in 
the reference table chain 

TAB (4 Bytes) 
Address of first flag table in the 
flag table chain 

TAB (4 Bytes) 
Address of first counter table in the 
counter table chain 

, 
F (2 Bytes) Flags 

Bit 0 = Removed instruction execution 
control 

0 Execute removed instruction 
1 = Delete execution of removed 

instruction 
Bit 1 - Overlay flag 

1 = Program contains overlay 
0 = No overlay 

Bits 2,,3 =Table type 
11 = Control 

Bit 4 Link/load option 
1 = Link mode 
0 = Load mode 

Bit 5 - Dump SEGTAB flag 
1 = SEGTAB must be dumped 
0 = No SEGTAB to be dumped 

Bit 6 - Protection 
1 = Protection 
0 = No protection 

Bit 1 - Floating point register flag 
1 Hardware contains floating­

point 
0 No floating-point hardware 

Bit 8 - No start trace flag 
1 = Suppress trace start 
0 = Permit trace start 

Bit 9 - Not used 
Bit 10 - SAVE routine flag 

1 = SAVE routine has operated 
0 = SAVE routine has not operated 

Bit 11 - Trace mode 
1 = Trace mode 
0 = Non trace mode 

Bit 12 - Branch type instruction (used 
by GO BACK) 

1 Instruction being executed is a 
branch 

0 = Instruction being executed is 
not a branch 

Bit 13 - Type Tasking 
1 = Variable number of tasks 
0 = Fixed number of tasks 

Bit 14 - Not used 
Bit 15 - Table opened 

1 = A TIA has been opened 
0 = No TIA opened 

RF (2 Bytes) Return flags 
OOOCT Return from all routines except 

TRACE, GO BACK, CLOSE 
0008 Return from GO BACK, CLOSE 
OOOE Return for TRACE, TESTRAN SVC 
0014 Return from TRACE for TTOPEN or 

overlay SVC 

AP (1 Byte) AT Priority 
Priority from the last "TEST AT" macro 

TR CORE (3 Bytes) 
Address of working storage gotten for 
trace 

OP Cl Byte) OPEN Priority 
Priority from the "TEST OPEN" macro 

NOT USED (3 Bytes) 

SEG TAB (4 Bytes) Segment table address 

CUR TABLE (4 Bytes) Current tabJ address 
Address of table core .- r the TIA 
table currently being in ~rpreted 

MAX LINES (4 Bytes) 
Maximum lines of output to be 
generated for the c ..:·rent task 

CRB ( 4 Bytes) 
Callers R.B. address 

TCB Cl byte) 
Size of TCB in bytes 

HQOUTPUT (3 Bytes) 
Add:r:ess ·of HQOUTPUT routine 

RETADR ( 4 Bytes) 
Address in users program control is to 
return to 

OUTAMT (4 Bytes) 
Number of lines of output already 
generated for this task 

ME (2 Bytes) 
Maximum 
mac:r:os 
task 

execution count of TESTRAN 
to be interpreted during this 

PROLOGUE BUFFER (84 Bytes} 

DATA BUFFER (104 Bytes) 

SUBRT (9 Bytes) 
Subroutine table 

OUM (1 Byte) 
Dummy GOBACK macro 

REFENT (4 Bytes) 
Address of the current reference table 
entry 

TEMPORARY STORAGE 1 (40 Bytes) 
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HBTEMP (12 Bytes) 
Temporary storage reserved for the 
HBADDRSR routine 

TEMPORARY STORAGE 2 (12 Bytes} 

NOT USED (4 Bytes) 

OUTPUT DCB (96 Bytes) 
DCB to be used for intermediate output 

98 

OUTPUT DECB (20 Bytes). 
DECB used for writing on the inter­
mediate device 

BSAM SAVE AREA (72 Bytes) 
Register save area for the BSAM rou­
tines 

HQSAVE AREA (44 Bytes) 
Save area used by HQOUTPUT subroutine 

( 



TRACE CORE 272 BYTES 

+ 0 

16 

32 

48 

64 

80 

<----------------------------------- 16 BYTES -------------------------------------> 
r-------------------------------~----------------------------------------------------1 

TRACE TABLE 

96 +120 123 124 

r-----------------,-------T-----------------~ 
112 I ZERO I OL I EADR I 

~-----------------------------------------+-----------------L------1--------------~ 
128 I UPSW I WPSW I 

~------T-----------T------T---------------i-----------------T~-----T-----------------~ 
1441 EF I CONTROL I SF I COPY I TF I BA I ~------i_ __________ .1,_ _____ i _________________________________ i ______ i _________________ ~ 

I 145 148 149 155 156 I 
1601 I 

I I 
1761 I 

I I 
1921 TEMPORARY STORAGE 1 I 

I I 
2081 I 

I I 
224 I 244 248 249 250 I 

~------------------T----------------------T-----T------T-----------T-----------------~ 
2 40 I RRB I TEMPORARr STORAGE 2 I c I LE I svc I I 

~------------------.1.----------------------i-----~------i ___________ J I 
2561 TEMPORARY STORAGE 3 I 

L------------------------------------------------.-----------------------------J 
TRACE TABLE (120 BYTES) 

This field contains a list of all cur­
rently active traces. 

ZERO (3 Bytes) 
· Work constant of zero 

OL (1 Byte) Output length 
Storage for length of output data 
record 

EADR (4 Bytes) Execute address 
Address of last execute instruction 
traced 

UPSW (8 Bytes) User PSW 
Storage for the users PSW 

WPSW (8 Bytes) Work PSW 
PSW build area used during enable and 
disable functions 

EF (1 Byte) Execute Flag 
00 = Instruction being traced not an 

execute 

FF = Instruction being traced is an 
execute 

CONTROL (3 Byte) Control address 

SF (1 Byte) Stop flags 
Bits 0-3 Not used 
Bit 4 1 = stop trace due to svc, bad 

EX, PRIV. instruction· or 
bad store address 

Bit 5 1 = Stop trace due to program 
check 

Bit 6 1 = Stop trace due to overlay 
Bit 7 1 = Stop trace due to TRACE 

STOP macro 

COPY (6 Bytes) Instruction copy 
Copy of the instruction presently 
being interpreted 

TF (1 Byte) Flags 
Bits 0,1 Not used 
Bit 2 Interrupt routine flag 

1 = user-supplied interrupt routine 
being traced 

0 = Not in interrupt routine 
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Bit 3 SVC in switch 
1 TESTRAN SVC must be reinserted 
O = TESTRAN SVC not to be reinsert­

ed 
Bit 4 Reference out switch 

1 = The before portion of 
trace output has been 
for the instruction 
being interpreted 

0 = No output generated 
Bit 5 Reference trace switch 

reference 
generated 
presently 

1 = Reference type trace active 
O = No reference type trace active 

Bit 6 Call trace switch 
1 = Call type trace active 
0 = No call type trace active 

Bit 7 Flow trace switch 
1 = Flow type trace active 
O = No flow type trace active 

BA (4 Bytes) Branch address 
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Effective address of branch instruc­
tion being interpreted 

Temporary storage 1 (80 Bytes) 

RRB (4 Bytes) Router RB 
Contains the address of the TESTRAN 
routers routine block 

Temporary storage 2 (4 Bytes) 

c (1 Byte) Count of trace table entries 

LE Cl Byte) Last trace table entry 

SVC (2 Bytes) Dummy SVC 
Dummy SVC used during execution of a 
user SVC 

Temporary storage 3 (20 Bytes) 

( 



TRACE TABLE (120 BYTES MAXIMUM) 

<--------~-----------~------------- 12 BYTES ---~~------------------------------> 
r--------T~------T--------T--------T-----------------------T------------------------1 
I T I p I TN I MN I FROM I TO I 
~--------+--------+---~---+--------+~--~-----------------+------------------------~ 

I I I I 
I I I I 
I I I I 

o I I I I 
I I I 

10 I I I 
I I I 

E I I I 
N I I 
T I I 
R I I 
I I I 
E I I 
s I I 

I I 
I I 
I I 
I I 
I I I 

--------i--------i-~~---i ________ i~----------~-~------~------------------------

T {1 Byte) Type of entry 
00 = End of table 
22 = Call type trace entry 
26 = Reference type trace entry 
2A = Flow type trace entry 

P Cl Byte) Output Selection Code 
Output selection code for output gen­
erated by this entry 

TN (1 Byte) Table number 
Number of the TIA table containing 
this trace macro 

MN Cl Byte> Macro number 
The macro number of the macro which 
generated this entry 

FROM (4 Bytes) 
Start address of the area being traced 

TO (4 Bytes) 

End address of the area being traced 
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DCB/REL CORE 

<-~~---------------------------- 8 BYTES ---------~----------------------> 
r--------~-------------------------T------------------~-----~--------~---1 

+ 01 NEXT I Tl'R I 
~--~--------------~-----------------i--------------------------------------i 

+ 81 M B B C C H H R I 
~--~----~~---------r--------------------T-----------~-------------------------i 

+161 F I LASZ I I 
~--------------i-----------------J I 

+241 DCB I 
I r-----------------~------------------i 

+321 I LA1 I 
~--------------------------------------J I 
I I 
I I 
I I 
I I 
I I 
I· I 
I I 
I r------------------------------------i 
I I LAn I 
~-----~--------------------------------i--------------------------------------i 
I DEB I 
L-----------------------------------------------------------------------------J 

NEXT ( 4 Bytes) LASZ (2 Bytes} 
Pointer to the next DCB/REL. 
this field designates the end 

·chain. 

zero in 
of the 

TTR ( 4 Bytes) 
Relative disk address of the symbols, 
ESD and composite ESD 

MBBCCHHR ( 8 Bytes ) 
Absolute disk address of the symbols, 
ESD and composite ESD 

F (2 Bytes) Flags 
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Bits 0,1 Not used 
Bits 2,3 Table type 

10 = DCB/REL 
Bits 4-15 Not used 

This field contains a count of the 
bytes occupied by 'LA' entries. 

DCB (16 Bytes) 
This field contains a copy of the DCB 
used by program fetch to load the 
program. 

LA1-LAn (4 Bytes each) 
Loaded address of a control section in 
the .load module 

DEB <variable size) 
Copy of the DEB used by program fetch 
in loading the program 

( 



REFERENCE TABLE 

<------------------------------------ 8 BYTES -------------------------~---------> 
r---------------------~------------------T------~-T--------------------------------1 
I NEXT I F I CT I 
~-~----------------------------T---------i---------t--------------------~----------~ 
I OAl I RMl I TAl I 
~-------------------------------+-------------------+--------------------~---~-----~ 
I OA2 I RM2 I TA2 I 
I I I I 
~-------------------------------+-------------------+--------------------------------~ 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
~--~----~-----------~--------+-------------------+--------------------------------~ 
I I I I 
~--~---------------------------+-------------------+--------------------------------~ 
I OAn I RMn I TAn I 
L----------------------------~-i-------------------J._-------------------------------J 

Each TESTRAN action table generates a 
reference table. Each SVC inserted, by 
TESTRANT in the problem program generates 
an entry in the reference table. 

NEXT (4 Bytes) 
Address of the next reference table 

F (1 Byte) Active/Inactive flag 
00 = Table active 
FF = Table inactive 

CT (3 Bytes) 
Count of entries in this reference 
table 

OAl-OAn (3 
address 
Address 
TESTRAN 

Bytes each} Object program 

in the object program where a 
SVC has been inserted 

RMl-RMn (2 Bytes each) Removed instruction 
The two bytes of the object program 
displaced by the TESTRAN SVC 

TAl-TAn (3 Bytes each) TIA address 
Address in the TESTRAN action table, 
of the 'TEST AT' macro which caused 
the SVC to be inserted 
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FLAG TABLE 

<---------------~-------------------- 4 BYTES -----~-------------------~---------> 
r-----T--------------T------------~-------------~----------------------------------1 
I A I CT I NEXT TAB I 
~-~-~--------------+-------~---------------------~-------------------------------~ I FGl I ADRl I 
~--------------------+------------------------------~-------------------~----------~ 
I FG2 I ADR2 I 
~------~------------+---------~-----------~----------------------------~----------~ 

l I t 
I I I 
I I I 
I I I 
I I I 
~--------~-----------+---------------------------~----------------------------------~ 
I FGn I ADRn I 
L--------------------~------------------~--------------------------~--~----------J 

A (1 Bit) NEXT TAB (3 Bytes) 
This bit specifies the table is active 
or inactive 

0 = Active 
1 = Inactive 

CT (7 Bits) 
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Count of the number of entries in 
this table 

This field contains the address of the 
next flag table 

FGl-FGn (1 Byte each) 
The actual flag to be set and cleared 
by TESTRAN 

ADRl-ADRn (3 Bytes each) 
TIA table address of the flag 

( 



COUNTER TABLE 

<------------------------------------ 8 BYTES -------------------------------------> 
r---------------T-------------------------T------------------------------------------~ 
I A I COUNT I NEXT TAB I 
~---------------i--------------------~----+------------------------------------------~ 
I ADRl I CTRl I 
~--------------------~--------------------+------------------------------------------~ 
I ADR2 I CTR2 I 
~-----------------------------------------+------------------------------------------~ 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
~-----------------------------------------+--------------------------~--------------~ 
I ADRn I CTRn I 
L-----------------------------------------i------------------------------------------J 

A (1 byte} Active byte 
Zero-table is active 
Not zero-table is inactive 

COUNT (3 Bytes} 
Count of the number of entries in this 
table 

NEXT TAB (4 Bytes} 
This field contains the address of the 
next counter table in this chain. 

ADRl - ADRn < 4 Bytes each} 
These fields will contain the TESTRAN 
TIA table address of where the counter 
was defined. 

CTRl - CTRn (4 Bytes each} 
These fields will contain the actual 
counters used by the TESTRAN routines. 
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TABLE CORE 

<~-------------------------------- 16 BYTES -------------------------------------> 
r---------------------,-----T-------------,----------------------T--------------~~----1 I NEXT I N I TIA I OPBY I cs I 
~-~------T----------f-----~-------------~---------------------~--------------------4 
I F I LN I I 
~-~--------~--------J I 
I REFERENCE TABLE I 
I I 
~---------~-----------------------------------------------------------------------4 
I I 
I FLAG TABLE I 
I I 
~------------------------------------------------~-------------·--------------------4 
I I 
I COUNTER TABLE I 
I I 
L-----------------------~------------------------------------------------------------J 

NEXT (4 Bytes) Next pointer Bit 1 Not used 
Pointer to the next table core or 
DCB/REL core. Zero in this field 
indicates the end of"the chain. 

N ( 1 Byte) TIA number 
Number assigned the TIA table asso­
ciated with this table core 

TIA (3 bytes) TIA address 
Address of the TIA table for which 
this table core was generated 

OPBY (4 Bytes) Open address 
Address of the TEST OPEN macro which 
opened the TIA associated with this 
table core 

cs (4 Bytes) Checksum 

F (2 
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Checksum word for the TIA associated 
with this table core 

Bytes) 
Bit 0 

0 = 
1 = 

Flags 
Active/Inactive Flag 
Table active 
Table inactive 

Bits 2,3 Table type 
00 =Table· core 

Bits 4-6 Not used 
Bit 7 Just opened flag 

0 = Just OPENed 
1 = Not just OPENed 

Bits 8-15 Not used 

LN (2 Bytes) Length 
Length of the TIA table for which this 
table core was generated 

REFERENCE TABLE 
Reference table associated with the 
TIA table 

FLAG TABLE 
Flag table associated with the TIA 
table 

COUNTER TABLE 
counter table associated with the 
table 

TIA 

( 



SUBROUTINE TABLE 

<---~-----~-------------------------- 3 BYTES ------~------------------------------> 
r----~---------~-----------~-------------~-------~-~-----~------------------------, 
I I 
~-----~----~~---------~----------~-----------------------~---~----~--------------~ 
I I 
~-------------------------------~--------------~-----~------------------------~-----~ 
I I 
L----~-------~---------------------------------------~-~-----------------------------J 

3 entries of 3 bytes each 

The GO IN routine fills the first vacant 
3 byte slot with a return address. If the 
table gets filled, (more than 3 entries) 
the first entry is pushed off the top and 
the whole table is moved up one entry with 
the new entry inserted at the bottom. 

On returning, the addresses are used 
from bottom to top. As one is used for a 
return it is zeroed. 

This entry table is zeroed on each entry 
to the TESTRAN router. (A TESTRAN SVC 
caused by a TEST AT macro.) 
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APPENDIX C: TESTRAN EDITOR TABLES 

This appendix contains diagrams and byte-by-byte descriptions of the tables generated 
and used by the TESTRAN editor. 

TABLE DICTIONARY 

<------------------------------------- 8 BYTES ---~----------------------------------> r------------------------------------------T-------------------------------------------1 
I MAP I I 
I Start Address I Current Length I 
~------------------------------------------+------------------------------------------~ 
I REFERENCE TABLE I I 
I Start Address I Current Length I 
~------------------------------------------+-----------------------------------------~ 
I ACTION TABLE LIST I I 
I Start Address I Current Length I 
~-------------------------------------------+-----------------------------------------~ 
I DUMP CHANGE LIST I I 
I Start Address I current Length I 
L------------------------------------------.1,_-------------------------------~----------J 

(4 bytes) (4 bytes) 

MAP ENTRY 

(Sorted by LA field) 

r---T----------T----r----------T---T------------T------------------------r---T----------1 
INI AA ISi LA IBI L I T ICI I I L---i----------'----i _________ i ___ i _____________ i ________________________ i ___ i __________ J 

N (1 byte) Input Sequence Number 

AA (3 bytes) Assembled Address 

s (1 byte) Segment Number 

LA (3 bytes> Loaded Address 

B (1 byte) Status Byte 
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Bit 0 Active Indicator 
0 = CSECT Active 
1 = CSECT Inactive 

Bits 4-7 Type 

L 

T 

c 

I 

0 = 
4 = 
5 
8 = 

(3 bytes) 

(8 bytes> 

(1 byte) 

(3 bytes> 

CSECT 
Private Code 
Common 
DSECT 

Length of CSECT in bytes 

CSECT Name 

Assembly Number 

I/O Key of symbol Table 

( 



ACTION TABLE LIST 

Entry 

r-------~T--------T-----~--------------------T-------~-------T-----~-----------------1 

I TIA I ID I IOKEY I DISP I LA I 
L----------L--------i---------------------------i----------------i-----------------------J 

TIA (1 byte) Action Table Number 

ID (1 byte) Identification of last entry in 
Action Table 

IOKEY (3 bytes) I/O Key of Action Table 

DISP (2 bytes) Offset of Action Table from 
beginning of buffer 

LA (3 bytes) Loaded address of TIA Table at 
Interpreter Time 
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ACTION TABLE ENTRIES 

--T---T---T---T-----------T--------------------------------T-------y-------1 
TEST I ID I LN I M I . DCB I NAME I ML I ME I 
OPEN I I I I I I I I 

--t---t---t---+---~------t---T---T------~----------------i-------..l.-------t---T---1 
DUMP I ID I LN I M I FO I s I L I DSR I DSA I DSNM I VLN I NM I 
DATA I I I I I I I I I I I I 

--+---+---+---+---+-------+---+---+-------+--------------------------------+---+---i 
DUMP IID ILN I M IFO I s I L IDSRI DSA I DSNM IVLNINM I 
CHANGE I I I I I I ·I I I I I I 

--+---+---+---+---+-------+---+---i-------+--------------------------------i-__ i ___ J 
DUMP I ID I LN I M I FO I s I L I REGMSK I 
PANEL I I I I I I I I --+---+---+---+---+-------i ___ i ___________ J 

DUMP I ID I LN I M I TT I 
TABLE I I I I I 

--+---+---+---+---i-------------"'-------------------~--, 
DUMP IID ILN I M I Variable Field I 
COMMENT! I I I I 

--t---f---t---t---T-------T---T---T-------T------------i-------------------T---T---1 
TRACE I ID ILN I M IFO I s I L IDSRI DSA I DSNM IVLNICOMI 
REFER I I I I I I I l I I I I 

--t---f---t---t---t-------t---i---..1.-------i----------------T---T-----------i---t---J 
TRACE I ID I LN I M IDSRI DSA I DSNM IVLNI COM I 
CALL I I I I I I I I I 

--+---+---+---+---+-------+--------------------------------+---+---------------i 
TRACE IID I LN I M I DSR I DSA I DSNM I VLN I COM I 
FLOW I I I I I I I I I __ i ___ i ___ i ___ i ___ i _______ i ________________________________ ..1.-__ ..1.-______________ J 

ID (1 byte) Macro Identification Number s (2 bytes) Scale Modifier 

LN (1 byte) Length of entry in bytes L (2 byte) Length Modifier 

M U byte) Mask,, indicating presence of DSR (1 byte) Repeat count 
Bit 0 FO or DCB 
Bit 1 s or ID 
Bit 2 Lor ML DSA (2 bytes) Dununy Section Address 
Bit 3 ~or ME 
Bit 4 or COM 
Bit 5 REGMSK DSNM (8 bytes) Dummy Section Name 

DCB (3 bytes) Address of DCB VLN (1 byte) Length of COM or N field 

NAME (8 bytes) Name of TESTRAN Control REGMSK (3 bytes) Register Mask 
Section Bits 0-15 General Registers 0-15 

Bit 16 Floating Point Register 0 
Bit 18 Floating Point Register 2 

ML (2 bytes) Maximum number of output lines Bit 20 Floating Point Register 4 
Bit 22 Floating Point Register 6 

ME <2 bytes) Maximum number of TESTRAN 
statements to execute 

FO (1 byte) Format modifier 
00 Character 
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01 Hexadecimal 
02 Fixed Point 
03 Floating Point 
04 Packed Decimal 
05 Zoned Decimal 
OA Binary 

TT ( 1 byte) Table ID Dumped 

COM (Variable) Comment Over-rider 

NM (Variable) Name over-rider 

( 

( 



DUMP CHANGE LIST ENTRY 

r-----------------T-----------------T---------~--------------~---~~------------------1 
I TIA I M I IO KEY I 
L-----------------i-----------------i-------~------~--------~------~-----~~---------J 

TIA (1 byte) Action Table Number 

M (1 byte) Macro Identification Number 

!OKEY (3 bytes) I/O Key of Dump Change Table 

DUMP CHANGE TABLE ENTRY 

r---------T--------------~----------~T~-----------------T--~-~-~---~------~-----1 
I N I LA I L I IO KEY I 
L---------.1.--------------------------~i~-----------------i-~------------------------J 

N (1 byte) Dump Change Table Entry Number 

LA (3 bytes) Loaded Address of Data 

L (2 bytes> Length of Data 

!OKEY (3 bytes) I/O Key of Dumped Data 
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SYMBOL TABLE 

--T---~----T---1 

HEADING I A I INDI 
--f----T----i---t----T--------T------------------------------T-----------T--------1 

I LE I A I OR I LD I SYM I M I s I 
~----i ________ i ____ i ________ i-----------------------T------i ___________ i ________ J 

I I 
VARIABLE~-----------------------~------------------T-------J 
LENGTH I I 
ENTRIES ~---~------------------------------T---~--J 

I I 
~-----------------------~-----------i----------------------------------, 
I I 

--i----------------------------------------------~----------------------J 

HEADING (5 bytes) One heading per buffer 

A (2 bytes) Offset from the start of the 
Section Definition for the last byte 
defined in this buffer 

IND (1 byte) Indicator for last buffer 
FF More SYMS for this Section Defi­

nition 
00 = No more SYMS for this Section 

Definition 

VARIABLE LENGTH ENTRY (variable) One entry 
per named or data defining statement 

LE (1 byte} Length of this entry 

A (2 bytes) Offset from the start of the 
Section Definition of the first byte 
described by this entry 

OR (1 byte) Organization 
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Bits 0-3 Format 
0 Character 
1 Hex 
2 Fixed Point 
3 Floating Point 
4 Packed Decimal 

5 Zoned Decimal 
6 A Type Data 
7 Y Type Data 
8 s Type Data 
9 V Type Data 
A B Type Data 
B Instruction 
C CCW 
D Space 

Bit 4 zero if label present 
One if label not present 

Bits 5-6 Duplication 
00 No Duplication, not 

cluster subfield 
01 Cluster subfield 
10 Duplication., no cluster 
11 Duplication, with clust-

er subfields 
Bit 7 zero if no scaling 

One if scaling 

LD C2 bytes) Explicit length of data field 

SYM (0 or 8 bytes) Label 

M CO or 3 bytes) Duplication factor 

S CO or 2 bytes) Scaling 

( 



REFERENCE TABLE ENTRY 

r--------~--------------~----------------T----------------------------T---------------1 

I LA I I I SEG I 
L----~--~--------------------------------i----------------------------i---------------J 

LA (3 bytes) Loaded address of displaced 
instruction 

I (2 bytes) Displaced instruction 

SEG (1 byte) overlay segment number con­
taining TESTRAN SVC 
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APPENDIX D: TESTRAN EDITOR INPUT RECORD FORMATS 

This appendix contains diagrams of the organization of the 21 record types generated 
by the TESTRAN interpreter and processed by the TESTRAN editor. The presentation for the 
prologue record of the record pairs is generalized~ while the data records are presented 
separately for each record type. 

PROLOGUE RECORD 

r----T----T---T---T------------T------------T-----T-------T-----T-----T-----T-----T-----1 
I ID I NO I T I p I F I J I c I SA I L I A I M I u I R I 
L----~----i---i---~------------i------------i-----~-------i-----L-----i-----~-----1-----J 

ID (1 byte) Record Identification 
00000000 Skip this record 
00000010 TESTRAN 

NO (1 byte) For Type SE records - TIA table 
identification number 
For Type SA records - Segment number 
or zero 
For Types 22, 26, 2A records 

Bit O = 0 - Normal trace record 
1 - Trace start record 

For Type 1E records 
04 = DCB 
08 DEB 
OC = TCB, where 

Bit 0 = 0 - No floating point 
registers 

1 - floating point 
included 

T Cl byte) Type of Entry in D field (See 
note below> 
06 DUMP DATA 
OA TEST OPEN 
OE DUMP CHANGES 
12 DUMP MAP 
.16 DUMP PANEL 
lA DUMP COMMENT 
lE DUMP TABLE 
22 TRACE CALL' 
26 TRACE REFER 
2A TRACE FLOW 
2E TRACE STOP 
32 TEST CLOSE 
36 ERROR 
42 Continuation 
46 Message 
4A CESD 
4E Map Change 
S2 CSECT Relocation Table 
S6 Symbol Table 
SA Reference Table 
SE TIA Table 

Note: Bit 7 in the T byte, if one, 
indicates that the current Data Record is 
continued in the next Data Record. 
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P Cl byte> TESTRAN output Selection Code 
(8 bits, left to right, indicate out­
put selections 1-8 respectively) 

F (4 bytes) where 
Byte 0 - Action Table ID number of 
Action statement 
Bytes 1-3 - Address of AT statement 
<null if no AT) 

J CB bytes) Name of load module 

c Cl byte) Number of M fields 

SA C 3 bytes) 
Absolute starting address of data for 
06, OE, lE or TIA Table in Type SA, SE 
records 
Ignored for all other entry types 

L C2 bytes> 
Length of Data Field (bytes) including 

continuations 
Exception: Trace with continuation. 
In this case, the length is for the 
current Data Record only. 

A (2 bytes) Current Action Pointer 
Byte 0 - Action Table ID Number 
Byte 1 - Macro Number 

M (2 bytes) Executed Statement Pointer 
Byte 0 - Action Table ID number 
Byte 1 - Macro Number 
The M fields provide the ability to 
supply the programmer with a trace of 
the executed TESTRAN statements prior 
to the action which resulted in this 
output record. 

Note: The data record for asynchronous 
trace output starts in the third byte of 
the M field and is continued in the Data 
Record. There are no TESTRAN executed 
statements associated with asynchronous 
trace output. This minimizes continuation 
in Trace Refer. 

( 

( 



u (14 bytes) Not used R (4 bites> 
Regardless of the number of M fields, 
this field always starts with byte 85 
(offset from beginning of record by 84 
bytes). 

Cont€Ilts of the base register for 
DSECT, used in DUMP DATA and DUMP 
CHANGES. 

M FIELD EXPANSION 

r--r--T--T----------------------~-~---------------T-------------T--T--T--1 
TRACE FLOW I AO I Al I A2 I R I I I E I EL I cc I 

L--i--i--i--------~---------~---------------------i-------------i--i-_i __ J 

AO (2 bytes) Not used E (4 bytes) Execute Instruction 
(null if not present) 

Al (4 bytes) From Address (absolute} 

A2 (4 bytes) To Address (absolute) EL (4 bytes) Location of execute instruc-
tion (absolute) 

R (64 bytes> General Registers 1 thru 0 (not present if E is null> 

I (8 bytes> Active Branch Instruction cc (4 bytes) Program Status Word 

r--T--T--T------------.---------------------------------------------T--T--·T--1 
TRACE REFER I AO I Al I A2 I R I I IE I EL I 

AO 

Al 

A2 

R 

L--i--i--i-~--------------------------------------------------------i--i--i--J 

(2 bytes> Not used 

(4 bytes) Referencing Location 
(absolute) 

(4 bytes) Referencing Location 
(absolute) 

(64 bytes) General Registers 1 thru 0 

I (8 bites) Referencing Instruction 

E (4 bytes) Execution instruction 
Cnul~ if not executed) 

EL (4 bytes) Location of execute instruc­
tion (absolute) 
(not present if E is null) 

r--T--T--T-------------------------------------------~--------------------1 
TRACE CALL IAO !Al IA2 I R I 

L--i--i--i-----------------------------------------------------------------J 

AO <2 bytes) Not used A2 (4 bytes) To Address (absolute) 

Al (4 bytes) From Address (absolute) R (64 bytes) General Registers 1 thru 0 
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DATA RECORD 

r----------------------------------------------------------------------------1 
TRACE FLOW I x I 

L------------------------------------------------·----------------------------J 

X (16 bytes) Padded Dummy Record 
(All data in M field of Prologue) 

r----------------------------------------------------------------------------1 
TRACE REFER I c I 

L------------------------------------~--------------------------------------J 

c (variable) Referenced Data 
Contents of referenced location before 
reference (256 bytes maximum). The C 
field in the next sequential Data 
Record will contain the contents of 
the referenced location after ref­
erence. 

r----------------------------------------------------------------------------1 
TAA~~UI x I 

L----------------------------------------------------------------------------J 

X (16 bytes) Padded dummy record 
(All data in M field of Prologue) 

r----T---T----------------------------------T---------------T---------------1 
DUMP MAP I c I T I N I Al I A2 I 

L----L---L----------------------------------L-----~--------L---------------J 

c (1 byte) 
Number of T, N, Al., A2, fields in the 
Data Record 

T (1 byte) Type Area 
01 Program area 
02 = Data area 

N (8 bytes) Name of Task 

Al (4 bytes) Beginning actual address of 
area to be mapped 

A2 (4 bytes> Ending actual address of area 
to be mapped 

r---T---T----------------------------------~-----------------------T---T---1 

TRACE STOP I T I M I I T I M I 
L---L---L-----------~---------------------~-----------------------i ___ i ___ J 

T (1 byte) Action ID of action stopped 

M (1 byte) Macro ID of action stopped 
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DUMP DATA r---------------------------------------------------------------------------1 
DUMP CHANGES! B I 

L---------------------------------------------------------------------------J 

B <variable) Dumped Data 
The starting address of the Dump is 
found in the SA field of the prologue 
record. 

r---------------------------------------T----------T------------------------1 
DUMP PANEL I GR I PSW I FR I 

L---------------------------------------i----------i------------------------J 

GR (64 bytes) General Registers 0-15 

PSW (8 bytes) Program status word 

FR (32 bytes) Floating point registers 0-7 
(Will not be present if file was 
generated on system with no floating 
point option.) 

r---------------------------------------------------------------------------1 
DUMP TABLE I TD I 

L---------------------------------------------------------------------------J 

TD <variable) Contents of table. 
The table ID is found in the NO field 
in the prologue record. 

r---------------------------------------------------------------------------1 
DUMP COMMENT I X I 

L---------------------------------------------------------------------------J 

X (16 bytes) Padded Dummy Record 

r---------------------------------------------------------------------------1 
TEST OPEN I x I i_ __________________________________________________________________________ J 

X (16 bytes) Padded dummy record 

r----T-----T-----T----------------------------------------------------T-----1 
TEST CLOSE I Nl I N2 I N3 I I Nn I i_ ___ i _____ J._ ____ i ____________________________________________________ i _____ J 

N Cl byte) Number of Action Table closed 
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ERROR 
Message 

r--------T-~-----T-----------------------------------------~--------------1 
I ID I c I v I 
L--------~--------.L------------------------~-----~-----~-----~----------J 

ID (2 bytes) Message ID Number converted to Hex; otherwise, it is 
converted to decimal. 

c (2 bytes) count of characters in V field. 
If 128 or greater, the v field must be 
edited. If bit 9=1, the v field is V <variable) Characters to add to message 

r---------------------------------------------------------------------------1 
Continuation I c I 

'--~---------~----------------------------~---------------------~--------J 

c (variable) Continuation of previous Data 
Record 

Relocation 
Table 

r~----------------T------------~----T------------------T------~----------1 
I Rl I R2 I R3 I Rn I 
L------------------~~----------------~-----------~-----.L-----------------~J 

R (4 bytes) Relocated Address Scatter Load 

Block Load 
One 4 byte relocated address 
(indicates this relocation factor is 
appiied to all control sections of 
this linked module). 

A 4 byte relocated address 
respective control section 
linked module. 

for each 
of this 

Reference 
Table 

r---------~------------------~-~---------~-------------------~----------, 
I TR I 
L------------~----------------------------~--------~---------~----------J 

TR (variable) Reference Table 
(See Appendix B for detail.) 

TIA 
Table 

r------------------------------------------~-----~------------~----------, 
I TA I 
L---------------------------~----------~-~-------------------~----------J 

TA <variable) TIA Table 
(See Appendix A for detail.) 
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r-----------T------------------------T------------T-------------------------1 
CESD I H I El I E2 I En I 

L-----------~------------------------~------------~-------------------------J 

H (8 bytes) Header ~ Ignored Bytes 9-11 Linkage Edited Address 
Byte 12 Segment Number 

E (16 bytes) CESD entry 

Bytes 0-7 Control Section Name 
Byte 8 ESD Type 

Bytes 13-15 Control Section Length 

Map 
CHANGE 

r-----------------T------------------T------------------T-------------------1 
I Sl I S2 I S3 I Sn I 
L-----------------~------------------~------------------~-------------------J 

s (4 bytes) Overlay Segment Indicator 

Bit 0-30 Ignored 
Bit 31 If zero, segment is i.n storage 

and is active. 

Note: Each 4 byte entry occurs in numer­
ical sequence. 

Symbol 
Table 

r---T-----------------------T-----------------------T-----------------------1 
I A I B I B I B I 
L---~-------~---------------~-----------------------~-----------------------J 

A (4 bytes) Header 

Bytes 0-2 Not used 
Byte 3 Byte Count on remainder of 
record (240 bytes max.) 

B (80 bytes) Card Images (3 maximum) 

Byte 0 Hex 02 
Bytes 1-3 Characters SYM 

Note: 
Table 
lows: 

Bytes 4-9 Not used 
Bytes 10-11 Byte count of text in this 
card image 
Bytes 16-71 Symbol Table text 
Bytes 72-79 Not used 

Bytes 16-71 of the B field (Symbol 
TeXt) are further described as fol-
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Symbol 
Table 
Text 

r----T-------------T-----------------~-----T----T----,-------------T--------1 

I OR I AA I SYM I F j LD I M I s I 
L ____ i _____________ i _______________________ i ____ i ____ i _____________ i ________ J 

OR Cl byte) Organization Byte Bit 4 - If O, label present 
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Bit 0 - If O, not Data Type. Bits 1-3 
indicate the following: 

Bits 1-3 000 Space 
001 Control section 
010 Dummy Control 

Section 
011 
100 
101 

Common 
Instruction 
Command Control 
Word 
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- If 1, Data 
indicate the 

Not Used 
Not Used 

Type. Bits 1-3 
following: 

Bit 1 

Bit 2 

Bit 3 

If O, no duplication 
If 1, duplication 
<indicates presence of M 
field) 

If bit 1=0 
0 indicates independent 
1 indicates cluster 

subfield 
If bit 1=1 

0 indicates independent 
1 indicates cluster 

If O, no scaling 
If 1, scaling (indicates 

presence of S field) 

If 1, label not present 

Bits 5-7 Length of label minus one 

AA (3 bytes) Displacement from base of 
Control Section 

SYM (0-8 bytes) Symbol 

F (1 byte) Format 
00 Character 
04 Hex 
08 B Type Data 
oc Not Used 
10 Fixed Point, Full 
14 Fixed Point, Half 
18 Floating Point, Short 
lC Floating Point, Long 
20 A Type Data 
24 Y Type Data 
28 S Type Data 
2C V Type Data 
30 Packed Decimal 
34 zoned Decimal 

LD (1 byte) Data Length (actual length 
minus 1) 
If the format of the data is charac-
ter,. binary, or hex, the LD field will 
be two bytes .• 

M (3 bytes) Duplication factor 

s (2 bytes) Scaling 
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APPENDIX E: TESTRAN FLOWCHART CROSS REFERENCE LIST 

This appendix lists all TESTRAN routines by their symbolic names and all TESTRAN macro 
instructions.by name. It gives the flowchart reference for each item and names the 
function of each item. 

A routine whose name is preceded by an asterisk contains message text. 

r-----------T---------,---------------T------~-~----------"-- 1 
I ROUTINE I FLOWCHART I PROGRAM I FUNCTION I 
~----------+--------+---.,--------·--~---+-----· -------· -----------i 

DUMP I 13-Al I MACRO-DEFINITION I 
GO 12-Al I MACRO-DEFINITION I 
HBADDRSR 34-A2 I INTERPRETER ROUTER SUBROUTINE I 
HQOUTPUT 34-A5 I INTERPRETER ROUTER SUBROUTINE I 
IGC0004I 31-A2 INTERPRETER TTOPENl SVC 49 I 
IGC0106A 30-A2 INTERPRETER SAVE I 
IGC038 30-A5 INTERPRETER RESIDENT SVC I 

* IEGMCOOA 50~A2 EDITOR START I 
IEGMEOOA 50-E4 EDITOR EDITOR ROUTER J 

* IEGMGOOA 54-A2 EDITOR ACTION ROUTER I 
IEGNAOOA 61-A3 EDITOR DUMP DATA J 

* IEGNDOOA 62-A2 EDITOR DUMP CHANGES I 
IEGNGOOA 59-A2 EDITOR DUMP MAP I 
IEGNMOOA 59-Hl EDITOR DUMP COMMENT I 
IEGNPOOA 59-F4 EDITOR DUMP TABLE J 
IEGNSOOA 55-Cl EDITOR SYMBOL TABLE INITIALIZER I 
IEGNVOOA 60-Al EDITOR TRACE I 
IEGNYOOA 55-A4 EDITOR SYMBOL TABLE, FIRST PASS I 
IEGOPEN2 32-A2 INTERPRETER TTOPEN2 ·copy I 
IEGOPEN3 32-A4 INTERPRETER TTOPEN3 OPEN 
IEGPAOOA 59-A5 EDITOR TRACE STOP 

* IEGPEOOA 53-Al EDITOR INVALID RECORD 
IEGPEDIT 51-A2 EDITOR PANEL EDIT 
IEGPGOOA 61-A5 EDITOR TEST OPEN 
IEGPHOOA 53-A3 EDITOR TEST CLOSE 

* IEGPIOOA 53-,.E4 EDITOR INTERPRETER MESSAGE 
* IEGPKOOA 53-F2 I EDITOR END OF RUN 

IEGPPOOA . 61~A1 I EDITOR DUMP PANEL 
IEGRAOOA 53-AS I EDITOR CESD MAP 

* IEGRCOOA 54-A4 I EDITOR MAP CHANGE 
* IEGREOOA 52-A3 EDITOR RELOCATION TABLE 
* IEGRFOOA 55-A2 EDITOR . SYMBOL TABLE BASE 

IEGRGOOA 58-AS EDITOR SYMBOL TABLE, ESDas 
* IEGRKOOA 52-ES EDITOR REFERENCE TABLE 
* IEGRLOOA 52-F2 EDITOR ACTION TABLE 

IEGSFOOA 51-A4 EDITOR EDITOR MESSAGE 
I IEGSNOOA 64-Al EDITOR. ADDRESS ANALYZER 
I IEGSPOOA 57-A3 EDITOR SYMBOL TABLE, LAST PASS 
I IEGSQOOA 64-A4 EDITOR SYMBOL SEARCH 
I IEGSROOA 65-A2 EDITOR ATTRIBUTE ANALYZER 
I IEGSUOlZ 66-C2 EDITOR EDIT, HEX 
I IEGSU06Z 66-Gl EDITOR EDIT, INSTRUCTION 
I . IEGSU40Z -66-CS EDITOR EDIT, ALPHAMERIC 
I IEGSUSOZ 67-Al EDITOR EDIT, BINARY 
J IEGSU60Z 66-A4 EDITOR EDIT, ZONED DECIMAL 
I IEGSU70Z 66-Al EDITOR EDIT, PACKED DECIMAL 
I IEGSU80Z 51-E3 EDITOR EDIT, FIXED POINT 
I IEGSU90Z 67-A3 I EDITOR EDIT, FLOATING POINT I 
L-------------..1.----------L-----------------..l.------'----------------------J 
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1--------T---------,-------~-----r------------------------1 

I ROUTINE . I FLOWCHART I PROGRAM I FUNCTION I 
~----------t-..,..-------+-------------+----------------------t 

IEGTTRNA 40-Al INTERPRETER DUMP DATA I 
IEGTTRNB 40-H2 INTERPRETER DUMP COMMENT I 
IEGTTRNC. 40-Hl INTERPRETER DUMP PANEL I 
IEGTTRND 40-A4 INTERPRETER GO IN/OUT/TO I 
IEGTTRNE 36-A4 INTERPRETER TEST ON J 
IEGTTRNF 31-A4 INTERPRETER DUMP TABLE I 
IEGTTRNG 37-Al INTERPRETER TEST WHEN I 
IEGTTRNH 39-Al INTERPRETER TEST CLOSE I 
IEGTTRNJ 41-A2 INTERPRETER GO BACK I 
IEGTTRNK 40-F4 INTERPRETER DUMP MAP I 
IEGTTRNL 37-A3 INTERPRETER TRACE START I 
IEGTTRNM 37-A4 INTERPRETER TRACE STOP I 
IEGTTRNN 42-A4 INTERPRETER SET COUNTER I 
IEGTTRNO 35-A2 INTERPRETER OVERLAY 1 I 
IEGTTRNP 42-A2 INTERPRETER SET FLAG I 
IEGTTRNR 39-A4 INTERPRETER SET VARIABLE I 
IEGTTRNT 43-Al INTERPRETER TRACER I 

I IEGTTRNX 36-A2 INTERPRETER OVERLAY 2 I 
I IEGTTRNZ 38-A2 INTERPRETER TRACE INTERRUPT I 
I IEGTTROT 33-A2 INTERPRETER ROUTER I 
I JAMACHCK 43-Hl INTERPRETER MACHINE CHECK INTERRUPT I 
I JAPROGCK 43-H2 INTERPRETER PROGRAM CHECK INTERRUPT I 
I SET 11-Al MACRO-DEFINITION I 
I TEST 10-A2 MACRO-DEFINITION I 
I TRACE 15-Al I MACRO-DEFINITION I 
L..-.------.----.1.---------.1.------------..__----------------------' 
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---~-----· ---------

APPENDIX F: TESTRAN CONTROL BLOCK AND RECORD FORMAT CROSS REFERENCE LIST 

This appendix lists all of TESTRAN's control blocks and record formats. Each item 
.isted is identified with the portion of TESTRAN which uses or processes it. It is also 
identified with the appendix and page on which it is presented. 

r-------------------------------------------T----------~-------T-----------~----------1 
I I I I 
I CONTROL BLOCK, RECORD I PROGRAM I APPENDIX I 
I I I I 
~----~------------------~-----------------+-----------~-------+-----------------------~ 

ACTION TABLE EDITOR I C - Pg. 110 
ACTION TABLE LIST EDITOR I C - Pg. 109 
CONTROL CORE INTERPRETER I B - Pg. 9 6 
COUNTER TABLE INTERPRETER I B - Pg. 105 
DATA INPUT, CESD EDITOR I D - Pg. 119 
DATA INPUT, CONTINUATION EDITOR I D - Pg. 118 
DATA INPUT, DUMP CHANGES EDITOR I D - Pg. 117 
DATA INPUT,, DUMP COMMENT EDITOR I D - Pg. 117 
DATA INPUT, DUMP DATA EDITOR I D - Pg. 117 
DATA INPUT, DUMP MAP EDITOR f D - Pg. 116 
DATA INPUT, DUMP PANEL EDITOR D - Pg. 117 
DATA INPUT, DUMP TABLE EDITOR D - Pg. 117 
DATA INPUTw ERROR MESSAGE EDITOR D - Pg. 118 
DATA INPUT, MAP CHANGE EDITOR D - Pg~ 119 
DATA INPUT, REFERENCE TABLE EDITOR D - Pg. 118 
DATA INPUT, RELOCATION TABLE EDITOR D - Pg. 118 
DATA INPUT, SYMBOL TABLE EDITOR D - Pg. 119 
DATA INPUT., TEST CLOSE EDITOR D - Pg. 117 
DATA INPUT, TEST OPEN EDITOR D - Pg. 117 
DATA INPUT. TIA TABLE EDITOR D - Pg. 118 
DATA INPUT, TRACE CALL EDITOR D - Pg. 116 
DATA INPUT, TRACE REFER EDITOR D - Pg. 116 
DATA INPUT, TRACE STOP EDITOR D - Pg. 116 
DATA INPUT, TRACE FLOW EDITOR D - Pg. 116 
DCB/REL CORE INTERPRETER B - Pg. 10 2 
DUMP CHANGE LIST EDITOR C - Pg. 111 J 
DUMP CHANGE TABLE EDITOR C - Pg. 111 I 
FLAG TABLE INTERPRETER B - Pg. 104 f 
MAP EDITOR C - Pg. 108 1 
PROLOGUE INPUT, TRACE FLOW EDITOR D - Pg. 115 I 
PROLOGUE INPUT, TRACE REFER EDITOR D - Pg. 115 I 
PROLOGUE INPUT, TRACE CALL EDITOR D - Pg. 115 f 
REFERENCE TABLE EDITOR C - Pg. 113 f 
REFERENCE TABLE INTERPRETER B - Pg. 103 f 
SYMBOL TABLE EDITOR C - Pg. 112 · I 
SUBROUTINE TABLE INTERPRETER B - Pg. 107 f 
TABLE CORE INTERPRETER B - Pg. 10 6 f 
TABLE DICTIONARY EDITOR C - Pg. 108 J 
TIA TABLE, A' FIELD INTERPRETER A - Pg. 81 
TIA TABLE, DUMP CHANGES INTERPRETER A - P9. 84 
TIA TABLE, DUMP COMMENT INTERPRETER A - Pg. 86 
TIA TABLE, DUMP DATA INTERPRETER A - Pg. 83 
TIA TABLE, DUMP MAP INTERPRETER A - Pg. 84 
TIA TABLE, DUMP PANEL INTERPRETER A - Pg. 85 
TIA TABLE, DUMP TABLE INTERPRETER A - Pg. 86 
TIA TABLE, GO BACK INTERPRETER A - Pg. 95 
TIA TABLE, GO IN INTERPRETER A - Pg. 9 4 
TIA TABLE, GO OUT INTERPRETER A - Pg. 95 
TIA TABLE, GO TO INTERPRETER A - Pg. 95 

·----~---------------~-~-----------------.L-------~--------~i-----------~-~--------
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r----~-------------------------------------T-------~-~-------,-----------~----------1 
I I I I 
I CONTROL BLOCK, RECORD I PROGRAM I APPENDIX I 
I I I I 
~------------------------------------~-----+-------------------+--~--------------------~ 

TIA TABLE, TEST AT INTERPRETER A - Pg. 89 
TIA TABLE, TEST CLOSE INTERPRETER A - Pg. 90 
TIA TABLE, TEST DEFINE COUNTER INTERPRETER A - Pg. 91 
TIA TABLE, TEST DEFINE FLAG INTERPRETER A - Pg. 91 
TIA TABLE, TEST ON INTERPRETER A - Pg. 92 
TIA TABLE, TEST OPEN INTERPRETER A - Pg. 90 
TIA TABLE, TEST WHEN INTERPRETER A - Pg. 93 
TIA TABLE, TRACE CALL INTERPRETER A - Pg. 88 
TIA TABLE, TRACE FLOW INTERPRETER A - Pg. 88 
TIA TAaLE, TRACE REFER INTERPRETER A - Pg. 87 
TIA TABLE, TRACE STOP INTERPRETER A - Pg. 89 
TIA TABLE, SET COUNTER INTERPRETER A - Pg. 93 
TIA TABLE, SET FLAG INTERPRETER A - Pg. 94 
TIA TABLE, SET VARIABLE INTERPRETER A - Pg. 9 4 
TRACE CORE INTERPRETER B - Pg. 99 
TRACE TABLE INTERPRETER B - Pg. 101 

L----~-------~----------------------------i------~-~-------i-----------------------

( 
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Abend 19.20,23.25 
Address analyzer routine 35-37 
Alphameric edit routine 38-39 
Analyzer {see Address, Attribute) 
Assembler 7,11,13,14,16,17.29 

-Assembler tables, use of 16,29 
Attribute analyzer routine 36-38 
Attributes 

data 37,38 
overriders 37 
pointers 38 
test 16 

Binary edit routine 38 
Binary number conversion 39 
BSAM, editor interface with 31,32 
BSAM, interpreter interface with 16 
Buffer, current print 31,32,35,36 
Buffer, editor action table 30,34 
Buffer, prologue 16.19 
Buffer, symbol table 31 
Buffer TTdPEN2 18 

Checksum 18,19 
Comment (see dump comment) 
Configuration 32,36 
Constant 11 
Continuation record 32,38,39 
control core 16.18,22.24 
control flow 7-20 
Control flow in sample program 26 
control section relocation table 29.33 
control table 18,20.23 
counters 21.23 
CSECT 11.16.17.27.34.37 

Data. commpn 11,13.14 
Data record 16.26 
Data modes · - 21 
Data set 

editor output SYSPRINT 9.29,31,36,37 
interpreter output, editor input 

SYSTEST 8,9,15,18,26,27,29,31 
Data, test output 7-9.11,15,17.19.29 
DCB (data control block) 16,18,26 
DEB (data extent block) 16.26 
Decimal instructions on the Model 91 26 
Dictionary. ESD, CESD 9,16,27,29,34 
Dictionary, table 30 
Dump change list 30 
Dump change table 30 
Dump macro-:-instruction 11,14,16,21,25,30 
Dump routines, editor 

dump changes 36 
dump comment 35 
dump data 36 
dump map 36 
dump panel 37 
dump table 35 

Dump routines, ,interpreter 
dump comment 26 
dump data0 dump changes 25 
dump map 26 

dump panel 26 
dump table 26 

Dupiication factor 37 

EBCDIC 38 
Edit routine 38 
Edit, sample 39 
Editor, linkage 8,9,11,16,17.29,33 
Editor message routine 32 
Editor router routine 32 
Editor tables 29-35 
Editor, TESTRAN 7-9,18,26,29 
End staten1ent overrider 17 
Entry, directory 16 
Entry point 8,17 
Entry positional operand 17 
Entry statement 17 
Entry, TIA table 7,8,11,16-28 
Entry, trace table 24 
Execute (EXEC) statement 9 
Execution. problem progr~TIA 26 
:Extent <see DEB) 

Fixed point edit routine 39 
Flag. load module test 16 
Flag table 18.20.23 
Fioating point edit routine 39 
Fl.owchart cross reference 121 
Flowcharts 42-79 
Format. conversion 38 
Format, printed ouput 38 
Format. SYM record 9 
Format, TIA entries 13 

Generations, system (SYSGEN) 7,11.13 
GO back. dummy 22 
GO BACK macro-instruction · 7,8 
GO back routine 15,19.21-28 
GO (IN, OUT. TO) routine 22 

HBADDSR routine 19 
Hexadecimal edit routine 38 
HQOUTPUT routine 19 

Image instruction 38 
Image. storage 36.37 
Inactive 

CSECT 33 
segment 18 
tables 20 

Instruction, displaced 8.,18.22.23,28.31.38 
Instruction edit routine 38 
Instruction. inserted .SVC 
8,16.19.22.23,26.28.38 

Interface, BSAM 16,32 
Interface, I/d 31,32 
Interpreter action table (see TIA) 
Interpreter, composition of 15 
Interpreter logic flow 27 
Interpreter message routine 34.35 
Interpreter. operation of 8 
Interruption. TESTRAN SVC 8,11.16.17.26,28 
Invalid record routine 33 
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Job control language 9,31 
Job steps 7-9,29,39 

Key, storage protect 24 

Link library 29 
Link/load mode 17,18 
Link macro-instruction 
7,15,18~20-27,29,33,34,37 

Linkage editor (see editor} 
Load (see link/load) 
Load macro-instruction 31,33 
Load module 8,9,11,16,17,26,29,34 

Macro~definition 
DUMP 14 
GO 14 
SET 14 
TEST 13 
TRACE 14 

Map, editor storage 9,18,20,26,2~-37 
Mask, register selection 37 
Message identification 35 
Model 91 modifications 26 
Modifier fields 11,82 
Module 

load 8,9,11,16,17,26,29,34 
object 9 
root 29,31,32,36-38 
source 17 

Operator, comparisvn 21 
Organization, editor 29 
output record pair 19,24,25,26,35 
Output routines 34,35 
Output selection code 8,9,35 
Overflow 32 
overlay 16-19,25,32,33 
overlay routines 20 
overrider 38 

Parameter, test 8,9 
Pointer, VF 21,22,24 
Problem program 7-11,15-36,39 
Processor, post 7-9,29 
Program check 20,25 
Program execution 7,9,19,30-32 
Program fetch 26 
Program status word CPSW) 19,23,26,37 
Prologue record 15,16,19,24-26,32,35 
PSW (see program status word) 

Reference table 18-20.,22,27,29-32,38,39 
Register selection mask 37 
Resident SVC routine 16,19,22,23,27 
Return-to-TESTRAN 

flag 26 
PSW 26 

Root module 29,31,32,36-38 
Root segment 16,17,20 
Router, action 32,34-37,39 
Router, editor 32-.39 
Router, interpreter 8,15-28 

Save area 26 
save routine 9,15-18,26,27 
scale modifier 39 
Section definition 30-34 
Service routines 8,15-23,26,29 
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Sequence of execution 16 
set counter routine 23 
Set flag routine 23 
Set macro-instruction 14,16,23 
Set variable routine 23 
Setup routines 15-17,20,23 
Storage map <see map) 
Subroutine table 22 
supervisor call (see SVC) 
Supervisor, contents 16,26 
Supervisor, overlay 16,20,25 
.Supervisor state 7,9,15,26-28 
SVC 7,8,11,15-20,22-28,38 
SYM (see symbol> 
Symbol search routine 37 
Symbol table 9,16,18,27,29-32,34,36-39 

Base routine 34 
ESD routine 34 
First pass routine 34 
Initializer routine 34 
Last pass routine 34 

Symbolic labels 9,19,29,32,33,35 
SYSGEN 7,11,13 
SYSPRINT 9,31-37 
SYSTEST 8,9,15,18-20,22,24-35,39 
SYSUTl 31,34 

Table (see symbol, trace, TIA, control 
core, flag, reference, counter, 
subroutine) 

Table core 18,19 
Table dictionary 30 
Task control block CTCB) 8,16,26 
TCB Csee task control block) 
Test action macro-instructions 11,16,19,24 
TEST AT macro-instruction 7,8,18,19,32 
Test attribute. 16,26 
Test close routine 21,22 
Test close routine Ceditor> 36 
Test control macro-instructions 
11,16,19,24 

TEST macro-definition 13 
TEST OPEN macro-instruction 7,8,11,27 
Test open routine (editor) 36 
Test open routines 9,16,17,20,26,30 
Test output data (see data) 
Test when routine 21 
TESTRAN, definition of 7 
Text, message 32 
Text, problem program 9 
TIA table 7-13,16-33,36,37,39 
Trace core 20,22-24 
Trace interrupt routine· 16,20,23,26 
TRACE macro-definition 14 
TRACE macro-instruction 11,16 
Trace mode switch 20,23-25 
Trace routine (editor) 35 
Trace start routine 23,24 
Trace stop 20,22,24,26 
Trace stop routine (editor) 35 
Trace table 20,23,24 
Tracer routine 23,25,26 
TTOPEN routines 17-19 

Validity, TIA table 19 
VF pointer (see pointer) 

XCTL macro-instruction. 
15,20,21,24-26,29,31,33-37,39 
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