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Section 1 

Introduction 

The GCOS 6 Mod 400 operating system for the Level 6 minicomputers provides a • 
comprehensive set of system services which form a base for executing user-written applications, 
Honeywell-supplied applications, and program development tools. It provides an online, interrupt-
driven operation for multiple users and a single, low-priority batch operation typically used for 
program development and associated activities. 

A number of different operating environments are possible, controlled in part by options 
exercised at system configuration, and in part by options chosen by the system operator at 
startup or at various times during the operating day. These environments are more fully 
described in Section 2, "Operating Environments." 

Access to the system by users can be achieved in a variety of ways, again depending in part on 
system configuration options selected. These options are concerned mainly with the definition of 
local and/or remote terminal devices and how they are connected to the system. These are 
described in Section 3, "User Terminal Startup." Other access options, normally under the 
control of the system operator, are concerned with the procedures by which a user identifies 
himself (logs in) to the system through a connected terminal. This subject is treated in Section 4, 
"User Access to the System." 

The remaining sections comprise descriptions and examples of the use of various system 
components: the Editor (Section 5), the Assembler and Macro Preprocessor (Section 6), the 
COBOL Compiler (Section 7), the FORTRAN Compiler (Section 8), and the Sort component 
(Section 9). Each of these sections presents terminal and/or line printer listings representing the 
actions performed. In these listings, heading lines may vary in detail depending on the 
component that initiated the listing or, in some cases, may be omitted. However, in actual use, 
the user will see heading lines consisting of three major fields of information, as shown below. 

1. System Identification: GCOS6 MOD400- { ~} rrr-mm/ddlhhmm 

S - SAF 
L - LAF 

rrr - Release number of the operating system 
mm/dd/hhmm - Date/time when operating system was created (month, day, 

hour, and minute) 

2. Component Identification: xxxxx-rrrr-mm/dd/hhmm 

xxxxx - Component name 
rrrr - Revision number of component 

mm/dd/hhmm - Date/time that specified revision of component was created 
(month, day, hour, and minute) 

3. Time of program execution: yyyy/mm/dd hhmm:ss.t 

Date/time of program execution (year, month, day, hour, minute, second, and tenth of 
second) 

GUIDE TO USING THE MANUAL SET 

A guide to the use ofthe manual set is provided below. Information is tailored for specific 
classes of users - applications programmers, systems programmers, and operators. (As used in 
this guide, the applications programmer writes applications programs; the system programmer 
configures the system and defines the environment for each application; the operator operates 
the system from the operator terminal.) Included as a separate subsection is a guide for those 
who will use the Level 6 in a distributed processing environment. 

INTRODUCTION 1-1 
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APPLICATIONS PROGRAMMER'S MANUAL GUIDE 

Figure 1-1 illustrates the suggested sequence in using the manuals. If you wish to start using 
the system by writing an application program, begin by using the Programmer' s Guide manual. 
It illustrates: (1) various ways to gain access to the system, (2) a sample Editor session, and (3) 
for application languages, the procedure for performing program preparation and execution. 
Working with the small subset of commands used in the examples is a good approach to learning 
the system command set. This approach for getting started assumes that a system programmer 
has already configured and started up a suitable application environment. While using the 
system, you may wish to familiarize yourself with the system facilities described in the System 
Concepts manual. 

Through examples, the Programmer's Guide illustrates how to use the system facilities. 
Other manuals provide reference material. The Program Preparation manual contains Editor 
directives (statements) to create and update an application language source unit. For each of the 
languages the appropriate language reference manuals contain the description of the language 
statements. Operating system dependencies, if any, that affect how you write the application 
are described in the Programmer's Guide. If the application uses communications, refer to the 
Communications Processing manual. Read the Data File Organizations and Formats manual if 
you require a better understanding of a language-supported file organization that is to be used 
in an application, or if you must calculate the size of a data file. You can use Monitor macro calls, 
as described in the System Service M aero Calls manual, in assembly language programs. Before 
your program can be entered for execution, it must be li.nked as described in the Program 
Execution and Checkout manual. 

For program compilation or assembly and execution, the procedures described in the 
Programmer's Guide might be sufficient. To obtain more control over the execution of your 
program or utilize the system facilities more completely or efficiently, use the commands 
described in the Commands manual. If you wish to use the operator terminal, read the 
Operator's Guide. In many cases, the description of commands must be supplemented by system 
concepts described in the System Concepts manual. Rather than read all the conceptual material 
at one time, you may find it more meaningful to refer to it in conjunction with the appropriate 
reference material. The Commands manual also describes the utilities. An assembly language 
program, the Patch, Debug, and Dump utilities are described in the Program Execution and 
Checkout manual; file transmission from Level 6 to a host system is described in the File 
Transmission manual appropriate to the host system. Error messages and return status codes 
are listed in the System Messages manual. 

SYSTEM PROGRAMMER'S MANUAL GUIDE 

Figure 1-2 illustrates the suggested sequence for using the manuals. The System Building 
manual provides you with the configuration directives (statements) and startup procedures to 
configure and start up a MOD 400, a Remote Batch Facility (RBF), or a Data Entry Facility 
(DEF) system. You must know the conceptual material in the System Concepts manual in order 
to successfully use the configuration directives. To tailor an applications environment suitable 
for the intended application, use the operator commands described in the Operator's Guide 
manual. Error messages are listed in the System Messages manual. If you are working with an 
application that runs under the BES operating system, the System Concepts manual contains 
MOD 400 and BES compatibility considerations. 

OPERATOR'S MANUAL GUIDE 

Figure 1-3 illustrates the suggested sequence for using the manuals. Specific operator job 
functions must be determined by each installation; a large system might have a person assigned 
as an operator; a small system might have each programmer also act as an operator. The 
Operator's Guide indicates the system procedures performed through the operator terminal and 
describes operator commands used in system operation. 

TheProgrammer's Guide contains examples using commands (described in the Commands 
manual) that are similar to operator commands. The System Concepts manual provides an l' 
understanding of the operating system. Note that the Operator's Guide describes using the ',-/ 
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operator terminal for operator functions to enter operator commands to the system task group, 
or for user functions to enter commands to a user task group. To run the utilities, use the 
commands (described in the Commands manual) entered through the operator terminal func
tioning as a user terminal. Error messages are listed in the System Messages manual. 

GUIDE FOR USING THE MANUALS IN A DISTRIBUTED PROCESSING ENVIRONMENT 

GCOS 6 Mod 400 supports the use of Level 6 in a distributed processing environment. Using 
Honeywell-supplied software packages, processing capabililty can be assigned to sites remote to 
the host computer system. With the functional links provided by Honeywell, a Level 6 can be 
configured as a host processor and specialized processing (i.e., forms data entry) assigned to 
remote terminals. Also, the user can develop links with non-Level 6 host processors and 
distribute the total processing load between the host and Level 6. 

The software packages available to the user include the Data Entry Facility, Remote Batch 
Facility, Terminal Concentration Facility, File Transmission Facility, Host Resident Facility 
(Level 66), and IBM workstation emulation software. Figure 1-4 indicates the documentation 
available for the operation and use of such software. Configuration information, if applicable, is 
contained in the System Building manual. 
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Figure 1-4. Guide for Using the Manuals in a Distributed Processing Environment 
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Section 2 

Operating Environments 

The Mod 400 operating system allows a wide variety of operating environments, ranging from 
a single operator-controlled configuration to one in which the operator, other users, or a 
combination if both can control the configuration at any time during the operating day. This 
range of operating environments is described in this section. 

OPERATOR-ONLY ENVIRONMENT 

This environment is one in which a designated operator and a limited number of users 
(typically programmers developing application programs) use the system on a first-come first
served basis for developing and testing programs. All work is done through the operator 
terminal, through either the system task group or a single online task group created by the 
system startup procedure. Certain functions can be performed through either of the two task 
groups; others can be done only through the system task group or the online task group - refer 
to the Operator's Guide and the Commands manuals for details on which functions can be 
performed from each task group. 

ALL-ONLINE ENVIRONMENT 

An all-online environment is one in which one or more users can concurrently use the 
facilities of the operating system to perform interactive tasks of any kind permitted by the 
command language described in the Commands manual, plus any user-applications that can be 
invoked through the command processor. This latter category consists of user programs in the 
form of bound units that are called from a task group in which the command processor is 
declared as the lead task when the task group is created. A task group can also be created by the 
operator or another online user, declaring the application bound unit as the lead task; in this 
case the creation of the task group and its activation results directly in the execution of the 
declared bound unit, without the need to enter its name as a command. 

An example of this kind of environment is one in which several task groups have the command 
processor as lead task and one or more other task groups have specific application programs such 
as the Data Entry Facility and user-created programs as lead tasks. The former task groups can 
be used for editing source program files, entering requests for jobs to be run in the batch task 
group (see below), requesting printouts of files, etc. Concurrent with these activities can be the 
execution of the user application programs constituting the latter set of task groups. From the 
user's point of view, each task group has the appearance of having control of the system. 

ONLINE/BATCH ENVIRONMENT 

This environment differs from the all-online environment only in that, in addition to the 
creation of the online task groups, a batch task group has also been created by the designated 
operator from the operator terminal. Once this task group has been created, any online task 
group having the command processor as its lead task can enter requests for jobs to be run 
through the use of the EBR (ENTER BATCH REQUEST) command. Typical of such batch jobs 
would be requests for compilations, links, application program checkout runs, and the like. 

Creation and utilization of the batch task group requires the existence of at least the 
designated operator terminal, through which the batch task group is created and through which 
requests to it can be entered. Jobs run in the batch task group are normally controlled by a 
previously created file containing commands directing the execution of the jobs, and not by 
interactive dialog from a terminal. Section 4 contains additional information on the use of the 
batch task group. 
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DEDICATED APPLICATION ENVIRONMENT 

This is an environment in which system startup or operator action subsequent to startup 
results in the creation of one or more task groups in which a user application, and not the 
command processor, is the lead task. In such an environment no interactive processing using 
system commands takes place; rather, whatever processing occurs is dependent on the nature of 
the application - e.g., data entry, an inventory application, etc. 

MIXED ENVIRONMENT 

The Mod 400 system does not restrict the user to anyone of the foregoing environments at any 
given time. Given a large enough system, any of these can be combined with any others to 
provide concurrent interactive, batch, and dedicated operations on a selected terminal basis. 
That is, a selected set of terminals can be associated with interactive tasks, while others can be 
related to the dedicated application tasks. 
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Section 5 

Using the Editor 

Before studying this section, you should have a knowledge ofthe Editor operation. The Editor 
is described in the Program Preparation manual. 

This section shows how the Editor is used to modify the contents offiles, merge files and place 
macro routines in the macro library directory. The four files to be altered are SMPM01 (Example 1), 
SMPM02 (Example 2), SMPM03 (Example 3), and SMPM04 (Example 4). The directives that 
control the Editor are contained in a file 1\ SYSMAC>SMPCMDIFL, Figure 5-1. This file 
comprises 56 lines, some of which include multiple directives. 

This session of the Editor accomplishes the following functions: 

• SMPM01 and SMPM02 are altered and written to files SMMPL1 and SMMPL2. 

• SMMPL1 and SMMPL2 are combined to form file SMPMAC.P containing macro 
statements and calls to be processed by the macro preprocessor. 

• SMPM03 and SMPM04 are altered and written as files SMMPL3 and SMMPL4 
respectively. 

• SMMPL3 and SMMPL4 are altered and written as macro library routine files SAMPL1 
and SAMPL2, respectively, into the MACRO>EXEC_LIB directory. 

Example 1: 

File SMPM01 before Editing 

1 1 lTLE. S~1PMAC, '311177' E.OITrJ~/IV.ACi-u EXAl-1PLE 
2 * IN~E.kT L~ 2 Lld~ STA1EM~T bEFQR~ THIS L~ •• THF~ OEL THIS L~ 
3 SMPL~ ~AC P1=O,P2=i,P~='SAMPLE',P~='PR(GRA~',P5=ZERO,Pb=(J 
~ P7=),P~=T~U.pq=$COM~,P~=A,P~=~,PC=T2,PU=SAMPLE,PE=PROG2 
5 * SET LuCAL VALUE:, .~lTHIIIJ MAC,W k(JUTIM:. * 
b LE U~~ CHAIIJGE. FUNCTluN TO ADO StTA VALUE fO~ THIS LN 
7 L~ USE CHAIIJGE FU~CTIOIIJ Tu ADO SETA VALUE FOR THIS LN 
8 L~ liSE. CHAI\oGE FUIIJCTIOI, TO AUO SUA VALUF. FOR THIS LN 
9 L~ USE CHANGE FUNCTIUN TO AUD SETA VALUE FOR THIS LN 

10 * ADU L7 SETA VALUE ./CHAIIJGE FUNCTION •• THtllJ DELl THIS LN 
11 L8 SETA XLOC 
12 L9 SUA lI\1AL 
13 LA SHA [l'01'] 
14 L~ SETA COMM 
15 LZ SETA " , 
1& .~SEU EDIT ktAo FU~CT TO ADO "SMPM02" PORTIO~ TO FILE. 
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Example 2: 

File SMPM02 before Editing 

1 • 
2 • THf:.Sl', UN"''-'UTECTE() C(1t·~MEII.T Ll'~ES ~'ILL I"E Ilj.W"'P~U 
3 • ~HE~ M~CRO PMEP~OC~SSEU. 
II 
'.) 

b 
7 
8 
q 

10 
11 
12 
13 
111 
1'.) 
Ib 
17 
18 
19 
cO 
21 
22 
23 
211 
25 
2b 
27 
28 
29 
30 
31 
32 
B 
311 
35 
3b 

'!Gb 
?GA 

G3 
Gil 
G5 
Gh 
(;7 
GA 
G'; 
• 
• 
• 

tlllI 
ilL'.) 

IILb 
IIL7 
IIU 
IILB 

"L9 
"Lt! 
lILIi 
E I,O~l 
St:TN 
s t::T A 
S!:T A 
~I:IA 

51: 11\1 
SUA 
SETA 

?Gl (Gl l~ITIAL VAL~t=$) 
?lX(~LE,?PE)?G~?Pl 

?P3?VL(35)?PII"LZ#LA 
?(;II 
?Pb?pelG~?AL(?PC)?PI 
?SS(?PII'7.1) 
?VPll1> 
?G7 
'!P9+', G 3 

'lERO' 
'IIIA1'E' 
'~C(j~;I'1 , 

100 
'CO~, 1 ' 
" , 

•••• THE FLJLL!l~;HJG pr/RTIor, OF COOf:. IS AI)jib) Fku~,' ISA"'IPLl" •••• 
• 
CALLI 
"START,JiC 

• 

SA~IPL 1 1"",,+,I';u,; 

•••• THE FULLU"'ING POt:<lIlJI\! Of- COLiE IS AI;/jED F .... r)~, ISAMPL2" ••• * 
* 
CALL2 SA.·1PL2 $F""""J 
, , , , , , , , , , , , , , , , , , , , , , , , , L I I'vK 

END SMPMAC,START 
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Example 3: 

File SMPM03 before Editing 

1 
2 
3 
4 
5 
b 
7 
8 
9 

SAMPL1 MAC P1=O,P2=2,P3='SAI"f'LF..',1'4='Pl<fIGiH"'1',P5=ZEkO,Pb=(,P7=); 

10 
11 
12 
13 
14 
15 
1b 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2b 
21 
28 
29 
30 
31 
32 
33 
34 
35 
3b 
37 
38 
39 
40 
41 
42 
43 
44 
45 

P8=T~O,P9=$COMM,PA=A,PB=B,PD=SAMPLE,PE=P~OGRAM 

* 
* * SET LOCAL VAluES. ITHIN ~IACR(J ~OUTPi:: * 
* 
* 1.4 
L5 
lob 
L1 
1.8 
1.9 
LA 
loB 
LC 
LO 
I.E 

* 
* 

SETB 
SElt:! 
SUn 
SETt! 
SUr< 
SETti 
SETtl 
SETt1 
SETH 
SETH 
SET I:! 

URG 
DC 
LO~ 

STR 
CALL 
LI:l 
bBT 
5LD 

'= ' 
CZ'32'J 
'PROG2.STA~T2l,J~AM~' 

* SET GlU"Al VALuES ~'ITHlf~ MACkO !.lOUT II'IE * 
* 

'OI<G I~TO COM~ON' 
'ONG INTO INTtR~AL LGC' 
'EXTEk~ VAL N~FER~NCi::' 
'COMMON !.IlFENENCE' 

,., 
GH 
GG 
GC 
GO 
GE 
GF 

SETA 
SETA 
SETA 
SUA 
SETA 
SETA 

'EXTE~NAL LOCATION wEFEkENCE' 
'FOR~AROS TEMP LAKEL RE~~RE~CF' 

* 
,., UfIIPROTECTEll LII\,ES or"ITTED ",HE" f'I<E-Pf1llCES~t.O 

* 

?PC 

Er~OCL 1 

?L4 
?L5 
?LII 
'nb 
?L7 

?lb 

?I. 8 
1L9 
?LA 
?LB 
EfIID~1 

?f'9 ?(~H 

?Vk(?P3,?PD)?G~?S~(?P4,?P~) 

?G4?P7?P8 ?Gb 
$kl,?lC?PrI 
IN1,<?GA ?Gu 

$Rl,<?PA 

PRUG2.?SS(?LE,7,b)?GhNAMf 
?G4?P7?Pl?Gd1LC?Vl(13) 
>?P7SF lGF 

?GC 

IS1?GB?lCZ'?CH(1,-2)?CH(2,-2)?CH(3,-2)?CH(II,-2) , 
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Example 4: 

File SMPM04 before Editing 

1 
2 
3 .. 
5 
b 
7 
8 
9 

SAMPL2 ~AC Pl=0,P2=2~P3='SA~~L~'.P4='~~OGkA~',PS=ZERO,P&=(,P7=): 

10 
11 
12 
13 
11.1 
15 
16 
17 
18 
19 
20 
21 
22 
23 
21.1 
25 
26 
27 
28 
29 
30 
S1 
~2 
B 
34 

P8=Twu,P9=~COM~,PA=A,P~=H 

* SET LOCAL VALl.·ES >'IT.,1,. MAC~IJ R(]UTII,,~ * 
L" SETA ~=[Z'130U') 
LA SUA lCiLiJ 
LO SETA Ski 
LE SE.TA 'Pf<()G2.STA"T[,]"IAI'~' 
LG S!:TA SOh 
LC S~ 1 '" -327bl'o 
UELT~ DC 'O!:LETE. LINE. !:NUING I~ s's 
LP Stl~ 3?7&7 
Ll4 
Ll 
LV 
Ll 
* SU 
G7 
G2 
G5 

* 

St r,., (. 
SETA h!:Z 
BE TA HLT 
SE. r A I • I 

GLUFIAL VALUE.S v.PHI', I'I'ACk(j kUIITI,J~ * 
S~T~ -327hh 
S t T A ' i-;A C I< ,'. AId) S ,t:.;.1 P LA t, ~ L k to ~ t:: ~ ~ i, C f ' 
SUA CTwL 

* U '-J P f< U T t C H: L I" II. C S l. r,'l T Tf'. D '~'" ~ i, P k E - P f< II C E ~ ~ E: i) 

* '?P 1 
11-') 

"Oil 

GTt::IIJ() 
OLU 
Er.llCL2 

'/LA 
1LA 
"LG 

'?LI 
'?t.Y 

,?P,)?LZ?L4.=?LI) 
,?PS'!L l'/L4. ="fLi.I 
'! L 1) , 1 v G ( 3 ) 
?l.O,-H 

1GS ?PZ ?&S(?Lt.I,~) 
li C ' L' E LEI ELI r-; f. hE (d i )I'd "(; I.. .., 
IF~E ?G7,1LP,GTE~~ 

FAIL 
GUlD t.NlJIT 
DC 'OELUE. LINE. !-IHuK!:: tHiIT' 
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(' 
1 R ASYSMAC)SMPM01 
2 X 
3 6,9CLE SETA 
4 L4 SETA 
5 L5 SET-A 
6 Lb SETA 
7 L7 SETA 
8 'F 
9 21 LlBM 

10 =.-1;$K(SMMPL1) 
1 '1 X 
i2 '1, SOX 
13 R SMPM02 

, PROG2.START2[,]NAME' 
EGU 
RESV 
TEXT 
XDEF 

'EXEC_LIB',SAMPL1,SAMPL2'F!? 

14 
15 
16 
"17 
18 
19 
20 
21 
22 
23 

1.13V'P/#L/.-12;13G!P/#L/.-9;13S'#L'7L'P= 
1,$M(SMMPL2}X 
R SMPM03 
8.17S/SETB/SETA/B,17P 
i.$M(SMMPL3)X 
R ASYSMAC)SMPM04 
X29A IFE 'G7,?LC,IFE1 

ENDIT 
I FEI 

FAIL 
IFNL 'P2. 7 LC," 
)~ULL' F 

/ S S •• L E / ! P / $ S / ' P D 11\ f, / ' F'D 
1,$I{(",MMPL4) 

26 
27 
28 
29 
30 
-3 -, 
:32 
33 
34 

Xi, $D 
B (SMMPL'1 ) 
W ASYSMAC)SMMPL1.IN.A 
j,SDX 
B(t:;MMPL2) 
W ASYSMAC)SMMPL2.IN.A 
i, $D 
B(SMMPL3) 
W ASYSMAC)SMMPL3 

35 '1. $0 
36 B(SMMPU) 
37 W ASYSMAC)SMMPL4 
38i,$OX 
39 R SMMPL1.IN.A 
40 IINSERT/'PD/ADD L7/'PO 
"i '15R SI'1MPL2.1N.A 
42 X52'PD 
43 E FO )SPD)LPTOO 
~4 i,.tpW SMPMAC.P 
45 L $0 
46 R SMMPL3 
47 X/L4/;/LE/S/SETB/SETAI 
48 1,S'PW ASYSRES>LDD>MACRO)EXEC_L.IB>SAMPL1 
491. $D 
50 R SMMPL4 
51 10LET/O 
52 G 
53 1.$'PW ASYSRES>LDD>MACRO)EXEC_L18)SAMPL2 
5't X 
55 E FO 
56 G 

Figure 5-1. Sample Editor Directives in File SMPCMDIFL 
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OPERATOR TERMINAL TYPEOUT 

The typeout produced at the operator's terminal during the editing process is shown in Figure 5-2. 
In this figure, the editor directive line that produced each line of the typeout is indicated by the 
circled numbers at the left of the typeout lines. Note that not every directive generates a 
typeout; e.g., the R (read) and W (write) directives. The lines of typeout that are produced in the 
editing of each of the four input files are indicated by brackets in the left margin. 

In the typeout, the response to the Editor directives begins after the line ($H)EDIT-0100-
1112110827. 

SMPM01 

SMPM02 

SMPM03 

• GROUPSD 
<SD)ON-LINE DEBUG REV. 1976/11/20 
C ,SH, 

RON 
<SH)RDY, 
CWD ·SYSMAC 
(SH)RDY, 
L1iD 
(SH)·SYSMAC 
(SH)RDY, 
ED -LINE_LN 75 -IN ·SYSMAC~SMPCMDFL 

~2 (SH)EDIT-OIOO-ll/21/0827 
(SH) 16 -~ (0) ·SYSMAC~SMPMOI 

9 (SH)EDIT MODE 
10 (SH) 2 

11 {<SH) 18 -~ 
(SH) 18 

S(SH) 0 -~ 
12 _USH) 18 

MOD (0) ·SYSMAC>SMPMOI 
(SMMPLI) 
(0) ·SYSMAC~SMPMOI 
(SMMPLI> 

1115 04 SYSREV. 40 14 

14 <SH) 2· THESE UNPROTECTED COMMENT LINES WILL BE DROPPED =[(SH) I· 

(SH) 3· WHEN MACRO PREPROCESSED. 
(SH) 4· 
(SH> 5 ?G4 
<SH) 6 
(SH> 7 ?G5 
<SH> 8 

- <SH) 9 
<SH) 10 
(SH) 11 
<SH) 12 ?G6 

?Gl (Gl INITIAL 
?IX<ILE~?PE)?GB?PI 
?P3?VL(3S)?P41LZlLA 
?G4 
?P6?P8?GB?AL(?PC)?P7 
?SS<?P4 .. 7 .. 1 ) 
?VP<1I) 
?G7 

=(SH) 13 
J<SH) 

14 L<SH) 14 

?GA 
ENDM 

IL4 
IL5 
IL6 
IL7 
IL7 
IL8 
IL9 
ILB 
IL4 ?P9+?G3 

J<lH) 0 -> 
15:1<SH) 18 

~i~~!~ 3. 
(SH)L7 
(SH)L8 

{~:~::: 
17 (SH) La 

(SH) LC 
(SH) LD 

18{~::~ 
(SH) 
(SH) 

~ 

18 
36 
45 

(0) ·SYSMAC>SMPM02 
(SMMPLI) 
(SMMPL2) 

SETA ORG 
SETA DC 
SETA LDR 
SETA STR 
SETA CALL 
SETA LB 
SETA SST 
SETA SLD 
SETA ..... 
SETA rZ~32"] 

(0) ·SYSMAC>SMPM03 
(SMMPLl) 
(SMMPL2) 
(SMMPL3) 

VALUE·S> 

Figure 5-2. Terminal Responses from Sample Editor Directives of Figure 5-1 
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(' 

i ." 

( 

{~H' 
34 -> (0) ·SYSMAC>SMPM04 

20 (SH) 18 (SMMPLI) 
(SH) 36 (SMMPL2) 
(lH) 45 (SMMPL3) 

{(SH) 28 ?G5 ?PZ ?SS(?LE~1.5) 
24 (SH) 10 DELTS DC 'DELETE LINE ENDING IN S'S 

(SH) 28 • DEL DC ·DELETE LINE BEGINNING IN ., 

{~H' 
36 -> MOD (0) ·SYSMAC>SMPM04 

(SH) 18 (SMMPL1) 
26 (SH) 36 (SMMPL2) 

(SH) 45 (SMMPL3) 
(SH) 36 (SMMPL4) 

{H' 0 (0) ·SYSMAC>SMPM04 
(SH) 0 -> (SMMPL1) ·SYSMAC>SMMPLI 

29 (SH) 36 (SMMPL2) 
(SH) 45 (SMMPL3) 
(SH) 36 (SMMPL4) 

-ITH' 0 (0) ·SYSMAC>SMPM04 
(SH) 0 (SMMPL1) ·SYSMAC>SMMPLI 

38 (SH) 0 (SMMPL2) ·SYSMAC>SMMPL2 
(SH) 0 (SMMPL3) ·SYSMAC>SMMPL3 
(SH) 0 -> (SMMPL4) ·SYSMAC>SMHPL4 

40-GSH) 3 • INSERT LN 2 LIBM STATEMNT BEFORE THIS LN •• THEN DEL THIS LN 
(SH) II • ADD L7 SETA VALUE W/CHANGE FUNCTION THEN DELT THIS LN 

{H' 0 (0) ·SYSMAC>SMPM04 
(SH) 0 (SMMPL1) ·SYSMAC>SMMPLI 

42 (SH) 0 (SMMPL2) ·SYSMAC>SMMPL2 
(lH) 0 (SMMPL3) ·SYSMAC>SMMPL3 
(SH) 52 -> MOD (SMMPL4) ·SYSMAC>SMMPL2 
(lH) 52 ·USED EDIT READ FUNCT TO ADD ·SHPM02- PORTION TO FILE· {H' 0 (0) ·SYSMAC>SMPM04 
(SH) 0 (SMMPLI) ·SYSMAC>SMMPLI 

47 (SH) 0 (SMMPL2) ·SYSMAC>SMMPL2 
(SH) 0 (SMMPL3) ·SYSMAC>SMMPL3 
(SH) 45 -> (SMMPL4) ·SYSMAC>SMMPL3 
(SH)MODIFIED BUFFERS EXIST. QUIT DEFERRED 

{H' 0 (0) ·SYSMAC>SMPM04 
(SH) 0 (SMMPLl) • SYSMAC> SMMPL I 

54 (SH) 0 <SMMPL2) ·SYSMAC>SMMPL2 
(SH) 0 (SMMPL3) ·SYSMAC>SMMPL3 
(SH) 35 -> (SMMPL4) ·ZOOB02>LDD>MACRO>EXEC_LIB>SAMPL2 
CSH)RDYa 

Figure 5-2 (cont). Terminal Responses from Sample Editor Directives of Figure 5-1 

EXPLANATION OF EDITOR ACTIONS 

Table 5-1 describes the actions performed by the Editor as it processes the directive file. The 
entries under the heading Line No. designate lines in the directive file Figure 5-1. The entries 
under the heading Terminal Typeout are abbreviated versions of those in Figure 5-2. For lines 
with multiple directives, they show which directive caused the typeout. 

The assembly language program with unexpanded macro calls created from Example 1 and 
Example 2 is shown in Figure 5-3. The directive that caused it to be printed is contained in line 44. 

Figures 5-4 and 5-5 are the unexpanded macro routines created from Example 3 and Example 4 
respectively. The directives that caused them to be printed are included in lines 48 and 53 
respectively. 
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TABLE 5-1. EXPLANATION OF EDITOR ACTIONS 

Line 
No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

Editor Directive Description 

R 1\ SYSMAC>SMPMOI 
Read the 16-line file (example 1) into the current buffer (0). 

X 
Display the status of the current buffer (denoted by ~). Sixteen 
lines were read into current buffer (0). 

6,9Ctext 
Change lines 6 through 9 of the buffer with this text for line 6. 

Text for line 7. 

Text for line 8. 

Text for line 9. 

Text, this additional line is inserted after the previous four lines 
were changed. Note that the Editor recognizes tab characters. 

!F 
Terminate input mode and enter edit mode. 

2Itext!F!? 
Insert text before line 2. 
Terminate input mode. 
Display current mode. 

= .-1;$K(SMMPL1) 
Display current line pointer. 
Move the current line pointer back one line to a new current line 
pointer position. Copy the lines from that position to the last 
line in the current buffer into auxiliary buffer, SMMPLl. 

X 
Display status of current and auxiliary buffers. There are 18 
lines in current buffer (0), which has been modified (MOD) since 
it was read in, and 18 lines in auxiliary buffer SMMPLl. 

1,$DX 
Delete the first through last line of the current buffer (0). 
Display status of buffers. 

R SMPM02 
Read 36-line file (example 2) into the current buffer (0). 

1,13V!P/#LI.-12;13G!P/#LI.-9;.S'#L'?L'!P= 
For lines 1 through 13, display line numbers and all lines that 
do not contain the expression # L. 

Move the current line pointer back 12 lines from line 14 to line 2. 
For lines 2 through 13, display all lines and their line numbers 
containing the expression #L. 
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16->(0) ... 

EDIT MODE 

2 

18-> MOD (0) ... 
18 (SMMPL1) 

0->(0) ... 
18 (SMMPL1) 

1* 
2*THESE ... 

4* 
5?G4#L4 ... 

13?GA #L4 ... 
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TABLE 5-1 (CONT). EXPLANATION OF EDITOR ACTIONS 
Line 
No. Editor Directive Description 

Move the current line pointer back nine lines to line 5 and 
substitute?L for #L, in that line and the next 8 lines. Note that 
the apostrophe is used as a delimiter. 

Print current line. 
Print current line pointer value. 

15 1,$M(SMMPL2)X 
Move line 1 through the last line of the current buffer to 
auxiliary buffer SMMPL2. The contents ofthe current buffer (0) 
are erased. Display the status of the buffers. 

16 R SMPM03 
Read 45-line file (example 3) into current buffer (0). 

17 8,17S/SETB/SETAl8,17P 
For lines 8 through 17, substitute SETA for SETB. 
Print lines 8 through 17 without line numbers. 

18 1,$M(SMMPL3)X 
Move line 1 through last line of the current buffer into auxiliary 
buffer SMMPL3 and erase buffer (0). 

Terminal 
Typeout 

ENDM 
14 

0->(0) ... 
18 (SMMPLl) 
36(SMMPL2) 

L4 SETA ... 

LD SETA ... 

Display buffer status. 0->(0) ... 

19 R 1\ SYSMAC>SMPM04 
Read the 34-line file (example 4) into the current buffer (0). 

20 X29A 
Display buffer status, 34 lines are currently in buffer (0). 

After line 29, append four lines of text. Text for line 30. 

21 Text for line 31. 

22 Text for line 32. 

23 text IF 
Last line of text (line 33). 
Terminate input mode and enter edit mode. 

24 ISS .. LE/IP/$$/IPDII\ 1\ IIPD 

Search the current buffer for the first occurrence of the 
expression SS .. LE, where .. are any two characters. 

18 (SMMPLl) 
36 (SMMPL2) 
45 (SMMPL3) 

34->(0) ... 
18 (SMMPLl) 
36 (SMMPL2) 
45 (SMMPL3) 

List the line and its line number. 28?G5?PZ ?SS(?LE ... 
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TABLE 5-1 (CONT). EXPLANATION OF EDITOR ACTIONS 

Line 
No. Editor Directive Description 

Locate a line that ends with $ as the last character. List the line 
and its number; then delete the line. 

Locate a line beginning with /\. List, then delete the line and its 
line number. 

25 1,$K(SMMPL4) 
Copy the current buffer contents from first through last line into 
auxiliary buffer SMMPL4. 

26 X1,$D 
Display the status of the buffers. 

Delete first through last line of current buffer. 

27 B(SMMPLl) 
The auxiliary buffer, SMMPL1, is made the current buffer prior 
to writing. 

28 W /\ SYSMAC>SMMPL1 
Write the current buffer contents as a file whose pathname is 
/\ SYSMAC>SMMPLl. 

29 1,$DX 
Delete the first through last line of the current buffer. 
Display the buffer status. The pointer points to current buffer, 
SMMPLl. 

30 B(SMMPL2) 
The auxiliary buffer, SMMPL2, is made the current buffer prior 
to writing. 

31 W /\ SYSMAC>SMMPL2 
Write the current buffer contents as a file whose pathname is 
/\ SYSMAC>SMMPL2. 

32 1,$D 
Delete the first through last line of the current buffer. 

33 B(SMMPL3) 
The auxiliary buffer, SMMPL3, is made the current buffer prior 
to writing. 
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Terminal 
Typeout 

10DELT$ 
DC .. .'D ... $'$ 

28 /\DEL DC 
'DELETE ... 

36-> MOD(O) ... 
18 (SMMPL1) 
36 (SMMPL2) 
45 (SMMPL3) 
36 (SMMPL4) 

0(0) ... 
0->(SMMPL1) ... 
36 (SMMPL2) 
45 (SMMPL3) 
36(SMMPL4) 
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TABLE 5-1 (CONT). EXPLANATION OF EDITOR ACTIONS 

Line 
No. Editor Directive Description 

34 W 1\ SYSMAC>SMMPL3 
Write the current buffer contents as a file whose pathname is 
1\ SYSMAC>SMMPL3. 

35 1,$D 
Delete the first through last line of the current buffer. 

36 B(SMMPL4) 
The auxiliary buffer, SMMPL4, is made the current buffer prior 
to writing. 

37 W 1\ SYSMAC>SMMPL4. 
Write the current buffer contents as a file whose pathname is 
1\ SYSMAC>SMMPL4. 

38 1,$DX 
Delete the first through last line of the current buffer. 
Display the status ofthe buffers. SMMPL4 is the current buffer. 
All the buffers have been cleared. 

39 R SMMPL1 
Read the file SMMPL1 into the current buffer, SMMPL4. 

40 IINSERT/1PDI ADD L 7/1PD 

Terminal 
Typeout 

0(0) ... 
o (SMMPL1) .. 
o (SMMPL2) .. 
o (SMMPL3) .. 
O->(SMMPL4) ... 

Locate the first line containing the expression, INSERT, list it 3* INSERT LN ... 
and its line number, and then delete it. 
Starting at the current line, locate the first line containing the 11* ADD L7 SETA ... 
expression, ADD L 7, list it and its line number, and then delete 
it. 

41 15R SMMPL2 
Read the file, SMMPL2, into the current buffer after line 15 of 
the buffer. Two files are being merged. 

42 X521PD 
Display the status of the buffers. Current buffer, SMMPL4, now 0 (0) ... 

has 52 lines. 

List line 52 then delete it. 

43 E FO >SPD>LPTOO 

44 

The Execute directive allows you to execute the ECL command 
FO to change the output file from the operator's terminal to the 
line printer. 

1,$lPW SMPMAC.P 
List the first through last line of current buffer on the line 
printer (Figure 5-3). Write the current buffer as a file whose 
pathname is SMPMAC.P. 
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52-> MOD(SMMPL4) ... 

52 *USED EDIT ... 
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TABLE 5-1 (CONT). EXPLANATION OF EDITOR ACTIONS 
Line 
No. Editor Directive Description 

45 1,$D 
Delete the first through last line of the current buffer. 

46 R SMMPL3 
Read the file, SMMPL3, into the current buffer, SMMPL4. 

47 X/L4/;/LE/S/SETB/SET AI 
Display the status of the buffers. 

Locate the first line containing the expression, L4. Starting 
with the line containing L4 through the line containing the 
expression LE, substitute SETA for all occurrences of SETB. 

48 1,$!PW 1\ ZOOB02> LDD> MACRO> EXEC_LIB>SAMPL1 
List the first through last line ofthe current buffer on the line 
printer (Figure 5-4). 

Write the current buffer as a library routine file whose path
name is 1\ ZOOB02> LDD> MACRO> EXEC_LIB>SAMPLl. 

49 1,$D 
Delete the first through last line of the current buffer. 

50 R SMMPL4 
Read the file, SMMPL4, into the current buffer. 

51 IDLET/D 
Locate and delete the line containing the expression DLET. 

52 Q 

Terminal 
Typeout 

0(0) ... 
o (SMMPL1) .. . 
o (SMMPL2) .. . 
o (SMMPL3) .. . 
45->(SMMPL4) ... 

Quit. The quit is deferred since a buffer has been modified and MODIFIED BUFFERS 
has not been written to a file. You have one more chance to write EXIST ... 
the contents of the current buffer as a file. 

53 1,$!PW 1\ ZOOB02> LDD> MACRO> EXEC_LIB>SAMPL2 
List the first through last line of the current buffer on the line 
printer (Figure 5-5). 
Write the current buffer contents as a library routine file whose 
pathname is 1\ ZOOB02> LDD> MACRO> EXEC_LIB>SAMPL2. 

54 X 
Display buffer status. Status is always displayed on the 
operator's terminal even though the output file is the printer. 

55 E FO 

56 

The Execute directive allows you to execute the ECL command 
FO to change the output file from the line printer back to the 
operator's terminal. 

Q 
Quit. Exit from the Editor. 
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0(0) ... 
o (SMMPLl) .. . 
o (SMMPL2) .. . 
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TITLE SMPMAC,'3/1/77' ~UITOR/MACR0 EXAMPLE 
LI~M '~~EC-LIb',5AMPL1,5A~PL2 

1 
2 
3 
4 
5 
b 
7 
8 
q 

SMPLM MAC Pl=O,P2=2,P3='SAMPLE',P4='PR0GRAM',P~=ZERO,Pb=(J 

lU 
11 
12 
13 
14 
15 
Ib 
17 
18 
19 
20 
~1 
22 
23 
24 
d5 
20 
27 
28 
29 
30 
~I 

32 
33 
54 
35 
3b 
37 
38 
59 
1.10 
41 
1.12 
1.13 
1.11.1 

P7=),P8=T~O,P9=$COMM,PA=A,PB=~,PC=T2,PD=SAMPLE,PE=PROG2 

* SET LOCAL VALUES ~ITHIN MACRO ROUTINE * 
LE SETA ' PROG2.START2[,)NAME' 
LI.I SETA EQU 
L5 SETA RESV 
Lb SETA TEXT 
L7 SETA xDEF 
L8 SETA XLOC 
L9 SETA XVAL 
LA St:H [l'OI'] 
Lb SE.TA CDMM 

Ll SETA " ' 
* * THESE U~PRUTECTEDCU~MEhT LINES wILL SE CHOPPEl 
* wHEN MAC~U P~EP~UCESSED. 

• 
1G4 

?G~ 

?Gb 
?GA 

G3 
G4 
G5 
Gb 
G7 
GA 
Gi; 

?L4 
'tL '5 
'fLo 
'!L7 
?L7 
?L8 
?L9 
'fLI:) 
h4 
Er~UI'l 

5t: TI~ 
SUA 
SUA 
SETA 
SEThi 
S!:T A 
SUA 

?G1 (Gl INITIAL VALUE=~) 
1IX(?LE,1PE)1Gd?Pl 
?P3?VL(35)?P4?LZ?LA 
1G4 
1Pb1P8?Gb1AL(?PC)?P7 
'!SSC!P4,7,1) 
?VP(1ll 
?G7 
?P'l+?G5 

1 
'lEIoIO' 
'NAME' 
'$COMM' 
100 
'COMl' 
" , 

**** ThE FOLLOnING PURTIUN UF CUOE IS AurEu fROM "SMPLM" ***. 
* 
• 
**** 
• 
CALL1 

SI"iPL~l , (CALL 11~-LIr:E MACkO IWUTINE) 

THE FOLLOwiNG PU~TIUh OF CUDE IS ADDED FRO~ "SAMPL1" **** 

SAMPLI 
4'::1 "START,:z,c 

4b * 
1.17 **** THE FULLO~ING PORTIUN OF CUUE IS AODED FNO~ "SAMPL2" **** 
48 * 
49 CALL~ SAMPL2 $F""",,; 
5 0 , I , , , , , , , , , , , , , , , , , , , , , , , L I I~K 
51 END SMPMAC,START 

Figure 5-3. Sample of Unexpanded Assembly Language Program with Macro Calls 
and Statements (SMPMAC.P) 
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1 
i 
3 
4 
5 
6 
7 
8 
q 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
21.1 
25 
l6 
27 
28 
2q 
30 
31 
32 
33 
34 
35 
t& 
31 
38 
39 
1.10 
loll 
42 
43 
44 
45 

SAMPLI MAC Pl=O,P2=2,P3='SAMPLE',P4='PROGRAM',P5=ZERO,P&=(,P7=), 
P8.TWO,P~.SCOMM,PA=A,PB=B,PO=SAMPLE,PE.PROGRAM 

• • 
• SET LOCAL VALUES WITHIIli MACRO ROUTItliE • 
• 
• 
L4 SETA ORG 
L5 SETA DC 
L& SETA LOR 
L7 SETA STR 
L8 SETA CAL.L 
Lq SETA LB 
LA SETA SBT 
1.8 SETA SLO 
LC SETA '= , 
LD SETA [Z' 32'] 
LE SETA 'PROG2.START2[,]NAME' 
• • 
• SET GLObAL VALUES ~lTHIN MACRO ROUTINE '" • 
'" GH SETA 'ORG INTlJ COMMON' 
GG SETA 'ORG IIliTO INTERNAL LOC' 
GC SETA 'EXTERN VAL REFERENCE' 
GO SElA 'COMMON REFERENCE' 
GE SETA 'EXTERNAL LOCATION RE~ERENCE' 
GF SETA 'FOR~ARDS TEMP LAoEL. ~EFERENCE' 

• 
• UNPIoIOTECTED LINES OMITTED ~HEN PRE-PROCESSED 
• 

1L4 1PQ 1GH 
1L5 ?VR(?P3,?PO)?Gb?Sk(lP4,?PE) 
1L4 1G4?P71piS ?GG 

1PC 1Lb $Rl,1LC?PB "/GC 
1L1 :ilRl,<?GA ?GO 

[.] 
1PD 1L& $Rt,<1PA ?GE 
r.] 

1L8 PROG2.?SS(?LE,7,&)?GBNAME 
1L9 ?G4?P1?Pl?GS?LC1VL.(13) 
1LA >1P1SF ?GF 
?LB 5S1?GB?LCZ'?CH(1,-2)?CH(2,-Z)?CH(j,-2)?CH(4,-2) , 

ENOCL1 ENOM 

Figure 5·4. Sample of Unexpanded Macro Routine (SAMPLl) Contained 
in.EXEC_LIB Directory 
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( 

Iff 

" ~ 

1 
2 
3 
II 
5 
& 
7 
8 
9 

10 
t1 
12 
1.3 
111 
15 
1& 
17 
18 
19 
20 
21 
22 
23 
211 
25 
2& 
27 
28 
29 
30 
31 
32 
33 
34 
3S 

SAM P L 2 fY1 A C .., 1 = 0 , P 2 = 2 , P .3 = , SA jA P L. E ' , P 4 = ' P 101 (I G iH r·, , , P ~ = Z E I< (J , Ph = ( , P 7 =) ; 
P8=TwO,P9=:f,CI)MM,PA=A,PB=b 
* SET L.OCAL VALUES wITHIf. MACkO ~O[jTll,E '" 
L4 
LA 
LD 
LE 
lG 
LC 
LP 
li~ 

LI 
LY 
LZ 

S~TA >:[1'1.300'1 
SETA lOLD 
SETA $RI 
SETA 'PIolOG2.~THIT [,J i\;AI\1r, , 

SETA SOk 
SET,~ -327&8 
SE TN $27n'( 
SE rr. 0 
SETA ~El 
SUA HI. T 
SETA ',I 

'" SET 
G7 

GLOHAL VALUES ~ITHIN /<',AC><u ROil Tl.'f.-. * 
SET~ -.3~76R 

G2 SETA '8ACKAA~DS TtMP LAnEL I<EFEREGC~' 

G5 SETA CTRL 

* * U,.PROTECHu lHIlES OMITTED ~.h!:.~ PI-IE-Pi'i,)CtSS~.u 

'" 
11-'1 
1Pl 

EfIIOIT 
IFE.l 

GTEIliO 
Ellil)CL2 

1LA 
'fLA 
?LG 
'!LI 
'fLY 
1G~ 
IF E 
FAIL 
IFI\iL 
l~ulL 

IFNE 
FAIL 
GO TO 
ENI)~I 

?P':l'!l Z?L4, = '?LLJ 
?I-'S'!L Z'!L4, = ?LLJ 
?LO,?V(;(3) 
?Ll),-!bC 1C;': 

?PI 'ISS ('llt-. rl, ':l) 
1G7,?LC,IFEl 

1 G 7 , 1 l P , G T E.I~ 0 

ENlJIT 

Figure 5-5. Sample of Unexpanded Macro Routine (SAMPL2) Contained 
in EXEC_LIB Directory 
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EXECUTING 

The internal file names OA and OC translate to logical file numbers 01 and 03, respectively, 
and must be associated with the pathnames or the physical devices through a GET or ASSOC 
command. To execute the program, enter CARDIN. 

Enter the following commands: 

GET 01 >SPD>CDROO 

GET 03 /\ VOL03>FILES>OLD_MASTER 

CARDIN 

SAMPLE COBOL TERMINAL SESSION (AC8111) 

Figure 7-1 illustrates an operator terminal session in which a system is configured, and the 
COBOL program AC8111 is compiled, linked, and executed on that system. The Entry Level 
COBOL compiler is specified in this session. To secify the Intermediate COBOL compiler, 
change the COBOL command and the LINKER LIB directive as follows. 

COBOLI AC8111 -LO -COUT >SPD>LPTOO 
LIB 1\ ZSYS51>ZCIRT;LINK AC8111;MAP;QT 

The LINKER LIB directive directs the Linker to search the secondary directory for COBOL 
run-time routines required for linking. To execute the program, enter AC8111. 

COBOLI ASTCOB1}SOURCE}ACC208}AC8111 -LO -XREF -COUT }SPD}LPTOO 
($Hl COBOL I 0200 05/08/1050 
($Hl 0000 ERRORS 
($HlEND COMPILATION 
($HlRDY: 
LINKER AC8111 -COUT }SPD}LPTOO 
($HlLINKER-0100-04/05/0704 
LIB <ZCIRT 
LINK Z@AC8111:MP;GT 
($HlROOT AC8111 
( $H l L.lNK DONE 
($HlRDY: 
AC8'1'11 
(SHlQ208NUA011001 
($HlQ208NUA011001 
( 1·Hl 
($HlRDY: 

1 234 
P P P P 

Figure 7-1. Sample Terminal Session (AC8111) 

Figure 7 -2 is a listing of the program AC8111, its compiled object text, and the output from the 
Linker. The program was compiled using the entry-level compiler. 
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I =GCOSh ""UIH!OO-S 1 t O-(jlll?h/O'll h [1)'lOl I O?OO -l I) XRFf AC"l1! 78/0')/(11-1 
~OllRCE PROGRAM 

I 
2 
-; 
II 

C; 

(, 

7 
R 
9 

10 
1 1 
t2 
n 
III 
15 
16 
17 
PI 

'9 
?O 
?I 
22 
23 
24 
25 
26 
n 
?R 
29 
30 

'I 12 
13 
'311 
'5 
16 
'37 
'38 ,9 
40 
41 

---42 
43 
44 
1.15 
46 
47 

-I.I-~ 

119 
50 
51 
'52 
0:;3 

--"i4 -
55 
0:;6 

·S7 
58 
0:;9 

60 
61 
62 
6'3 

rOFNTIFICATION DTVTSTON. 
*PROGPAM Q20RAOII01.CO~OL FROM Q20RACC.ARCHTVF. 

PROGRAM-TO. ACRlll. 
FNVIRON~FNT nIVI~InN. 

COMFTGLIRIITION SEr:TTON. 
SOIiRCE-COMPUTER. LFVFL-b. 
ORJECT-COMPUTER. LFVEL-b PRO~RAM COLLATING SFQUENCF rs A~CTI. 
OATA DTVTSION. 
WORKTN~-STORAGF ~ECTTDN. 

01 nDSPlYPEr. 
0'5 QOSPLYFIX. 

10 FILLFR 
10 QTr.AS~ 

10 FILLER 
10 r.rSTATUS 
10 FILLFR 

x (13) PIC 
PIC It'X 
PIC 'IX 
PIC XX 
PTC 'IX 

VAlllE 
VALUE 
VALliE 
VALUE 
VALUE 

"Q-2-nal\l.UA.o.l-l-o.o.-1.-" •. _____ _ 

0'5 nOSPLYVRt. 
10 QACTRESLT PIC 
10 FILLER PIC 
10 QEXPPESLT PIC 
10 FILLFR PTC 

0 1 SUMMARYS. 
0'5 SUM-LINE 
0') REStH. TS. 

PYC 

'1(12) 
XX 
X (t 2) 
XX 

)((7) 

10 TESTIR PIC XX. 
10 TEST2R PIC xx. 
10 TE~T'3R PTC XX. 
10 TEST OR PIC XX. 

* * * TFST ~O TO--FORWARD AND RACK 
PROCFDURE DIVISION. 
ANFANG. 

DISPLAY nDSPLYFIX. 
GO TO PARA-3. 

WRAI. 

SPACES. 
SPACES. 
SPACE~. 

SPACES. 

VAllIE SPACE$. 
VAllIE SPACES. 
VA L ifE SPACES. 
VALUE SPACES. 

VALUE " I ;> ~ 

* * * 

MOVE "GO TO PAPA-3" TO 
TO 

QTCASf. 
TFSTIP. 

MOVE "FELL THRlI" 
QEXPRFSLT. 
QAC TR£ SL T. 

MOVE "01" TO 
MOVE "1'" TO 
OISPLAY QDSPLYREC. 

PARA-t. 
MOVE "Pl' Tn 

EOJ1. 
TFsnR. 

GO TO 
WAA2. 

MOVE "r,O Tn FOJ1" TO QEYPRESLT. 
MOVE "FELL THRun TO QACTRESLT._ 
MOVE "04" Tn QTCASF. 
MOVE "I'" Tn TESTIlR. 
DISPLAY QDSPLYREC. 

PAPA-2. 
MOVE 
GO 

WBA3. 

"P" 
TO 

TO TFST2R. 
PARA-t. 

MOVE "r,O TO PARA-I" TO QEXPRESLT. 
to! 0 V E " I' ELL T H R U ". _ 10... .Q.A.CJ:P-ESL I~ ___ _ 
MOVE "03" TO QTCASE. 
MOVE "I'" Tn TFST3P. 
DISPLAY QOSPLYREC. 

PAPA-3. 
MOVE 
r,0 

weAIl. 
MOVE 
MOVE 

"PH TO TESTIR. 
TO PARA-? 

"GO TO PARA-2" TO 
"FELL THRU" Tn 

QEXPRESLT. 
QACTRFSLT. 

Figure 7·2. Sample Listings for AC8111 

-- -- - -. ----

4". 
--~-, -------
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( ... 

. (~. 

.-44--. ... MOV£ "O?M IO .QT.CASE-. -
.. 

_.- . 

"s MOVE "F" TO TEST2R. 
60 I)ISPLAV ~DSPLVREC. 
67 fO.Ji • 
"8 MOVE "PH TO TESTIIR. 
69 MOVE SPACES TO QTCASF. 
10 ... MOV·E SPACFS TO QST AllIS. 
71 I)ISPLAY ~I)SPl YF Jl( SU!.1-LINE. 
72 MOVE SPACFS TO ~D~PLVFIl(. 

H OISPLAV r:JOSPLVFIX RFSULTS. 
711 STOP RON. 
75 FND r.O~OL. 

=r,cns" i~n[l~nO-SJ11)-1l~/?r-/O'llb COl-HILI neOO -1.0 l(~f~ ACA111 7!l/0"/OIl I 
DATA ALLOCATION MAP 

~\I~ .. n IA"~ L.HAD AI PTCIIIRE 

WORKING-STORAGE SECTION 
01 QPSPLYRfC nnnn IIInnnnllO\ 

I 
OC; QOSPLYFIX 0000 X(000021) 
10 FILLER 0000 X(000013) 

r-----~l~O-~Q+T~C~ ~n~L v(n~~~n~\ 

10 FTLLER 0007 H X(000002) 
10 QSTATUS 0008 H X(000002) 

1--------I.,-1l~I_~..u:.R--.. -. --- -...()..()-C-lL--I:I-.-..x.c..o..o..o..o.o..2-)...- - ------------------------
05 QDSPLVVRL OOOA H X(000028) 
10 QACTRESLT OOOA H X(0000t2) 

. "7C( D=-OA'=T'A,,---cAC-O-Lc--LO~C~A=T~I~ O=7N~~M=A~P'~)--
In C'T C'D _ 0010 H X(000002) 
10 QfXPRFSLT 001t H X(000012) 
10 FILLER 0017 H X(000002) 

r-----4·l--Q.5-!:~~~~--- -.-.-~~~~------;~~~~~~-.- .--.. ------ ... -------.. -... 
i OC; RFSlJLTS OOtC H X(000008) 
,----- 111 TFS~-·-u- ----.-44-l-C-~-lU'O"O"O"O~.}..-- --------.. ----.. ------- -------

10 TFST2R 0011) H X(OOOOO?) 
10 TEST3R 001E H X(OOOOO?) 

____ - -1.0.--- TfST4R - -0-0.1.£--- _.IL - XI011..0002.) - --10 DIAGNOSTICS 

I ~ ~ T-----t=E~ -f~;~~;~:~~:~ATOR;--
, - -- -. -- --- - --- -------- _u __ ------ ... -- (STARTING--ADDRESSOf--[lATAf 

I (DATA NAME) 
"-----... -- -----------(GROUP ANO-ELEMENTARY1TEM 

LEVEL NUMBERS) 

Figure 7·2 (cont). Sample Listings for AC8111 
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=GCOSb MOOtiOO-Sll0-0tl/2bI09tb COHOLI 0200 -LO ~REF ACeltl 78/05/08 
OBJECT CODE 

STATEMENT NU'MtlER 
0012 0380 0000 
00t5 0380 0000 
0018 8ACb .0000 
OOlA OF83 
001H 874b 0000 
0010 OFC6 0000 
001F FFCI> 0000 
0021 FBC6 0000 
0023 8747 009A 
STATEMENT NUMHER 
0000 OFIIi 0024 
STATEMENT NUM8ER 
0025 98C7 FFDA 
0027 9870 0000 
0029 E870 0015 
0029 0380 0000 
STATEMENT NUMHER 
002E tl381 FFOO 
STATEMENT NUMBER 
0002 OFBI 0020 
STATEMENT NUMHER 
0030 OFB7 
0031 474F 
0032 205t1 
0033 tlF20 
0034 SOtil 
0035 5241 
003b 2033 
0037 0021 
0038 4C08 FFFt! 
003A CC07 FFES 

30 
LNJ 
LNJ 
INC 
H 
CL 
STS 
STS 
LAB 
CL 

31 
B 

32 
LAB 
LOR 
LOR 
LNJ 

B 
CSNB 

3t1 
H 

35 
S 
DC 
DC 
DC 
DC 
DC 
DC 
ALR 
001 
002 

$B5,<ZCRTER 
$B5,<ZCSTOP 

SH5,<ZCRTYI (PARTIAL OBJECT LISTING) 

~ '-1-'-' -1 ~ (SUBROUTINE CALL) 

L __________ (INSTRUCTION MNH10NIC) 
- (INSTRUCTION) 

L-_____________ (LOCATION OF INSTRUCTION) 

=GCOSb MOO400-SII0-04/26/0916 COROLI 0200 -LO XREF ACBlll 
CROSS REFERENCE LISTING 

NUMBER DATA NAME RFFERlNCE NU/oIIBfRS 

31 All/FANG NO REFERENCfS 
67 fOJI 42 
40 PARA-l 51 
tlq PARA-2 60 
5B PARA-3 33 
18 QACTRlSLT 36 £I'> ':ill 63 
t 1 (JDSPL YF 1)( 32 71 72 73 
10 QI)SPLYREC 39 48 57 60 
17 QI)SPLYVBL NO REfERENCES 
20 QEXPRESLT 35 114 "3 62 
15 QSTATUS 70 
13 f,lTCASE 37 46 5<; 64 
24 Rf-:SUL TS n 
23 Sll~-LINE 71 
22 SUMII4ARYS NO REFEI<ENCES 
25 TESTIR 38 <;9 
26 TEST2R 50 or, 
27 TESBI< 41 50 
28 TEST4R 47 68 

Figure 7-2 (cont). Sample Listings for AC8111 
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<-' 

34 wHAI 
43 I'4HA? 
52 W8A~ 

bl IlliIiAa 

NO RFFfRENCES 
NO RFFEI-IEr.CES 
NO HFFFHENCES 
NO RfFEl<fNCES 

LINKFR-0100-11/2~/t?~~ GcnSh ~on400-S100-11/2qIOb?0 
~U: AC~l'l LTN~EO ON: ,qOI/Ol/OI 0002:44.1 -SAF 

AC~I!1 OllOtlOl 
cn~nL RFV. 0200 DATF 01/01/01 TTMF 0000 • 

Ze'HYlI 770208 
HR~ AS~E~qlER ?4q Oh/0?/77 I~40.3 EOT THU 
(el COPYRIGHT lQ7h RY HONFYWELL INFORMATION SYSTEMS tNC 

ZCSTOP 770?0~ 

HR~ ASSEMBLER ?4q Ob10?/77 13~h.q EDT THU 
(e) COPYRIGHT IQ7h RY HONFYWFLL INFORMATION SYSTF~S INC 

ZCRTFR 770208 
HRS ASSEMBLER ?4q Ob10?/77 tq~4.4 EOT THU 
ec) COPYRTGHT IQ7h RY HONEywELL I~FORMATInN SYSTEMS INC 

** AC~ltl 
**START oo'n 
**LOW 0000 
**HIGH 03~1 
**CURRENT 03R1 

**E'XT nEFS 
p 7HCOMM 0000 
p 7HREL 0000 

** ROOT 
* ACRI!! 

ACR111 
* lCRTYU 

7CRTV 1 
* 7CSTOP 

lCSTOP 
* lCRTFR 

leRTfR 

**U"IOEF 
* AC R 11 ! 
* lCRTYU 
* lCSTOP 

* ZCIHER 

********** 
ROOT ACRltl 
********** 
HIGHEST OVLY 
********** 
SAf 

0000 
0000 
OO'q 
O?Rq 
02El 
03'E 
OHE 
0341 
03<;3 

0000 
02RQ 
onE 
0341 

LINK ~4P ,qOI/Ot/OI 000?:44.1 

7CMAIN 00",1 

7CPTY2 0312 lCRTn 0334 

INII~ OF SY~S 

********** 
RonT ACSI!t BASF 0000 ST 0033 - ••• 1 HIGHs0381 
********** 
*SIZE OF ROOT ANO ~TATIC OVLYS: 03RI HI REL RCO: 
********** 
'-1NJC-orutE. 
********** 

Figure 7-2 (cont). Sample Listings for AC8111 
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CALLING FORTRAN ROUTINES FROM AN ENTRY-LEVEL COBOL MAIN PROGRAM 

Entry-Level COBOL programs can call FORTRAN subroutines and conversely. This enables 
a COBOL application to utilize the features of the FORTRAN language, such as the intrinsic 
routines, and FORTRAN run-time libraries. 

The COBOL main program must be linked with all the called FORTRAN routines to form one 
bound unit. The FORTRAN routines and libraries must either be in the working directory or one 
of the libraries searched by the Linker, as specified by the Linker LIB and LIBn directives. 

Figure 7-3 is a sample Entry-Level COBOL source program, COBFRT, whose function is to 
calculate and print the square roots of three integers. Since the COBOL library does not have a 
square root routine, a FORTAN subroutine, FRTRAN in Figure 7-4, is used to convert the 
passed COBOL integer argument values to read values and call the FORTRAN square root 
routine. 

The commands entered from the operator terminal are listed in Figure 7-5. COBFRT.O and 
FRTRAN.O are both in the working directory FRTCOB, the COBOL run-time library, ZCRT, is 
in the directory specified by the Linker directive LIB, and the FORTRAN run-time library, 
ZFRT, is in the directory specified by LIB2. The system volume, ZSYS51, contains the 
FORTRAN and COBOL compilers, ZFRT, ZCRT and the operating system software. Volume 
FRTCOB contains the source modules (COBFRT.C and FRTRAN.F) , the object modules 
(COBRFT.O and FRTRAN.O) and the linked bound unit COBFRT. 
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