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Example 5: Linking and Locating Programs with
Overlays Using OVERLAY Control

The easiest way to build an 8086 program that contain overlays is with LINK86’s
OVERLAY control. Overlay modules built with this control reside in the same file
as the root. The operating system supplies routines that will load the overlays con-
structed in this way. See Intellec Series III Microcomputer Development System
Programmer’s Reference.

After the program modules that will constitute the root and its overlays are
translated, each of the overlays and the root must be linked separately. Then the
root and all of the overlays are linked together.

The example below shows the first step toward linking overlays—linking all of the
modaules that will constitute each overlay and the root separately:

0v3.0BJ,0V3A, 02

MRUN LINKES

Notice that all of the modules, including the root, are linked with the OVERLAY
and NOBIND controls. The overlay name for the root is not as critical as for the
overlays, since the overlay name is used when calling the loader.

Finally, the overlays and root must be linked together. Since any one of the files
could be the root, LINK86 requires that for the final link the file containing the root
must be first in the input list. During this final the OVERLAY control is not used:

-
>>IRA

0

LINK&6 RO
.LNK TO P

In the invocation, the optional BIND control is specified. The resulting object file is
executable on a Series I11.

Figure I-5 shows the LINK86 print file listing for the above invocation.

There is nothing special about the invocation line to LOC86 when locating a file that
contains overlays or that has been bound:

The RESERVE control prevents LOC86 from assigning memory addresses reserved
for the operating system. Figure I-6 illustrates the printout from this invocation.
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SERIES-I11 5085 LINKER, Vxy.

INPUT FILES:

OUTPUT FILE: PROG.86

CONTROLS SPECIFIED IN INVOCATION COMMAND:
BIND

DATE:

MM/DO/YY TIME:

LINK M4P OF MODULE ROOT

LOGICAL SEGMENTS INCLUDED:

ROOT .LMK, OV1.LNK, O¥2.LNK, OV3.LEK, OV4.LNK

LENMGTH ADDRESS ALIGN SEGMENT CLASS OVERLAY
3CETH -=oe-- G CODE CODE ROOT
0DOOH G CONST CONST ROOT
2840H L] DATA DATA ROOT
INPUT MODULES INCLUDED:
ROOT . LNK(ROOT)
OV1.LNK(PARSE)
0V2.LMK(ILUDE)
OV3.LEK(PICILUDR)
OVA.LEK(FASTLOAD)
GROUP MAP
GROUP NAME: CGROUP
OFFSET SEGMENT NAME
0000R CODE\CODE\ROOT
3CEsh  CODE\CODE\PASS1?
3CEbH CODE\CODE\PASS2
SYMBOL TABLE OF MODULE ROOT
BASE OFFSET TYPE SYMBOL BASE OFFSET TYPE SYMBOL
G(2) 251CH PUB° ACTUAL G6(2) OFODH PUB ASSUMEROOYCONTRO
-L
6(2) OF22H PUB BASEFIXOPSEXIST G(2) OFOChH PUB BINDCONTROL
G(2) 0D26H PUB BNODEID G(2) 24EAR PUB BUFBASE
G(2) O0D26H PUB CLASHNODEID G6(2) 0D5AH PUB <COCONN
6(2) OF0O0H PUB COMMENTSCONTROL G(2) OFS50H PUB CURRENTFILNOM
6(2) OF1AH PUB CURRENTOVERLAYNU G(2) OFSEH PUB CURRENTRECINDEX
-M .
OVERLAY NAME = ROOY, MODULE NAME = ROOT
BASE OFFSET TYPE SYMBOL BASE OFFSET TYPE SYMBOL
G(2) MA20H - SYM MEMORY G(2) 0002H SYM COPYRIGHT
G(2) ODOOH SYM LASTNMNODEID G(2) ODO2H SYM FIRSTNMNODEID
6(2) O0DONH SYM LASTSGNODEID 6(2) ODO6H SYM FIRSTSGNODEID
G(2) OD0O8H SYM LASTIDNODEID G(2) ODOAR SYM FIRSTTDNODRID
G(2) ODOCH SYM LASTEXNODEID G(2) ODOEH " SYM FIRSTEXNODEID
6(2) OD10H SYM LASTGRNODEID G(2) OD12H SYM FIRSTGRKODEID
G(2) ODY¥SH SYM LASTOVNODEID G{2) OD16H SYM FIRSTOVNODEID
G(2) OD16H SYM LASIGNODEID g¢2) ODYAH SYM FIRSTBNODEID
\ /
OVERLAY NAME = ROOT, MODULE NAME = LIT
BASE OFFSET TYPE SYMBOL BASE OFFSET TYPE SYMBOL
6(2) 44208 SYM MEMORY G(2) 003CH BAS SGNODE
6(2) OF56H SYM LITBASE G(2) OF58H SYM LITID
6(2) OF56H BAS LITNODE G(2) QF5AH SYM FIRSTNODEIDS
G(2) OF6AH SYM FIRSTNODE 6(2) OF8EH SYM CURRENTRECINDEX
a(2) OF96H SYM TEMPLATE 6(2) OFB9R SINM
G(1) 016BH SYM GETLIT STACK 0006E SYM INDEX
STACK 00048 SYM I G(1) 02078 .SYM SGLIT

Figure I-5. LINKS86 Listing for Program with Overlays
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SERIES-I1I 8056 LOCATEk, Vxy

INPUT FILE: PROG.b6

OUTPUT FILE: PROG

CONTROLS SPECIFIED IN INVOCATION COMMAND:
RESERVE(OH TO 77FFH,0FCO00H TO OFFFFFH)

DATE: MM/DD/YY TIME:

SYMBOL TABLE OF MODULE ROOT

BASE OFFSET TYPE SYMBOL BASE OFFSET TYPE SYMBOL
1034H 251CH PUB ACTUAL 10344 OFODH PUB ASSUMEROOTCONTRO
. -L
1034H OF22H PUB BASEFIXUPSEXIST 1034H OFOCH PUB BINDCONTROL
10344 OD26H PUB BNODEID 1034H 2MEAH PUB BUFBASE
1034H 0D28H PUB CLASHNODEID 1034H ODSAH PUB COCONN
10344 OF00H PUB COMMENTSCONTROL 1034H OF500 PUB CURRENTFILNUM
1034H OF1AH PUB CURRENTOVERLAYNU 10348 OF8ER PUB CURRENTRECINDEX
-M
I
e
e ]
OVERLAY = ROOT, MODULE = ROOT
BASE OFFSET TYPE SYMBOL BASE OFFSET TYPE SYMBOL
10348 4A20H SYM MEMORY 10348 0002H SYM COPYRIGHT
1038H ODOOH SYM LASTNMNODEID 10348 ODO2E SYM FIRSTNMNODEID
10348 ODO4H SYM LASTSGNODEID 10348 O0D06H SYM FIRSTSGNODEID
10388 ODO8H SYM LASTTDNODEID 10348 ODOAR SYM ~FIRSITDNODEID
10348 ODOCH SYM LASTEXNODEID 10341 ODOEH SYM FIRSTEXNODEID
10348 OD10HE SYM LASTGRNODEID 1034H OD12R SYM FIRSTGRNODEID
10384 OD14H SYM LASTOVNODEID 10348 OD16H SIM FIRSTOVNODEID
10348 OD18H SYM LASTBNODEID 1034H OD1AH SYM FIRSTBNODEID
10348 ODICH SYM SGNODEID 10338 OD1EH SYM GRNODEID
e
|
Iy
e
OVERLAY = ROOT, MODULE = LIT
BASE OFFSET TYPE SYMBOL BASE OFFSET TYPE SYMBOL
10348 4A20H SYM MEMORY 10341 003CH SYM SGNODE
10348 OF56H SYM LITBASE 10344 OF588B SYM LITID
1034H OF56H SYM LITNODE 10344 OF5AH SYM FIRSTNODEIDS
1034R OF64H SYM FIRSTNODE 1034H OFBER SYM CURRENTRECINDEX
1054H OF96H SYM TEMPLATE 1034H OFB9H SYM 1II
0780H O16EE SYM GETLIT STACK 00064 SYM INDEX
STACK 00044 SyM I 07508 02078 SYM SGLIT
. e
e
Sy
e
MEMORY MAP OF MODULE ROOT
MODULE START ADDRESS PARAGRAPH = 14D6H OFFSET = 0006n
SEGMENT MAP
START STOP LENGTH ALIGN NAME CLASS OVERLAY
078008 0BAE6R 3CE7H M CODE CODE ROOT
OB4EBH OF9BAH 44D3H M CODE CODE PASS1
OBYESH OEOCEH 2BETH M CODE CODE PASS2
OBYESH 10337H HESOH M CODE CODE PIC_PASS2
Iy
s e
GROUP MAP
ADDRESS GROUP OR SEGMENT NAME
07800H CGROUP
CODE\CODE\ROOT
CODE\CODE\PASS1
CODE\CODE\PASS2
CODE\CODE\PIC_PASS2
CODE\CODE\FASTLOAD
10340H DGROUP
CONST\CONST\ROOT
DATA\DATA\ROQOT
STACK\STACK\
I
o

Figure I-6 LOCS6 Listing for Program with Overlays
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Example 6: Linking and Locating Programs with Overlays

Without OVERLAY Control

It is harder to produce overlay modules without using the OVERLAY control.
However, sometimes it is necessary to build programs in this way, for example,
building a program for running under an operating system that does not support
overlay modules contained in the same file as the root module.

But regardless of the reason, building overlays in this fashion places an extra burden
on the programmer. He must do some of the work that would be left to LINK86
(and LOCB86) if he were to use the OVERLAY control. In the following example we
prepare a root and two overlay modules in separate files.

First we must compile all modules. Examples of the invocation lines are shown

below:

UN PLMBS

In the next step we must link the root module to resolve external symbols with a

library and to obtain a link map:

MRUN LINKES

We will need the link map for locating purposes. The link map, shown in figure 1-7,
shows the size of each segment in the root. Since the overlays are self-contained
except for references to the root, we do not need a link map for them. The PL/M-86
listing files will show the size of each overlay’s segments, as illustrated in figure 1-8.

Note that the length of the root’s code segment and OV1’s code segment must fit
within 64K. This means that the code for the overlays must be in a part of memory
contiguous with the root (to avoid altering the CS register during execution). OV2’s
CONST and DATA segments are larger than OV1’s so that the STACK segment
must be placed to leave room for OV2’s CONST and DATA segments. If the
overlays share the STACK and MEMORY segments with the root, they must be

located at the same address.

SERIES-III 8086 LINKER, Vxy

INPUT FILES: :F1:R00T.0BJ,USER.LIB

OUTPUT FILE: :F1:RO0T.LNK

CONTROLS SPECIFIED IN INVOCATION COMMAND:
MAP

DATE:

MM/DD/YY  TIME:

LINK MAP OF MODULE LOANER

LOGICAL SEGMERTS INCLUDED:

LENGTHE ADDRESS ALIGN SEGMENT CLASS

8A9BH ------ w CODE CODE
0381H —woeme w CONST CONST
0291 ~=—=——=— W DATA DATA
0030 --—-~~ W STACK STACK
0000H ~-wew- w MEMORY MEMORY

INPUT MODULES INCLUDED:
:F1: ROOY .OBJ (ROOT)
:FO:USER.LIB(LOADER)
:FO:USER.LIB(EXIT)
:FO:USER.LIE{(ERROR)
:FO:USER.LIB(TIME)

OVERLAY

I

Figure I-7. LINK86 Map for Root File
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‘OV1's segment size information
MODULE INFORMATION:

CODE AREA SIZE = 75314 300010 this is the CODE segment
CONSTANT AREA SIZE = 0081H 1290 this is the CONST segment
VARIABLE AREA SIZE = 0181H 385D this is the DATA segment
MAXIMUM STACK SIZE = 0040H 64D this is the STACK segment
918 LINES READ
0 PROGRAM ERROR(S)

END OF PL/M-86 COMPILATION

0V2's segment size information
MODULE INFORMATION

CODE AREA SIZE = 1B9AH 7066D this is the CODE segment
CONSTANT AREA SIZE = 0101H 257D this is the CONST segment
VARIABLE AREA SIZE = 0454H 11080 this is the DATA segment
MAXIMUM STACK SIZE = 0067H 1030 this is the STACK segment
918 LINES READ
0 PROGRAM ERROR(S)
END OF PL/M-86 COMPILATION
e

/

Figure I-8. Module Information for Overlays

After computing the required location for the root’s DGROUP and STACK, we can
locate the root module. The resulting file will not be executable, but it allows us to
resolve references.to the root’s code and data symbols in the overlays. The following
LOC86 invocation will leave room for the overlays’ code segments and place the
DGROUP in the first unused memory location. (In the command line below, the DS
register is initialized to OFFCEH, and the CS register is initialized to 0.) The STACK
and MEMORY segments will be located above OV2’s DATA segment:

S

<

Once the root is located, we can use it to resolve external references in the overlay
modules. The overlay modules cannot call each other, since only one is resident in
memory at any time. The link commands are shown below. The NOPUBLICS with
the EXCEPT control is used to avoid conflicts when we use the located overlays to
resolve external references in the root;

The PUBLICSONLY control resolves references to public symbols contained in the
root.
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After the overlays have been linked; they must be located. The code and data
segments must be placed in the memory locations that were reserved when we first
located the root. In this case the STACK and MEMORY segments must be the same
for the overlays and the root:

A
(,MEMOR

The CGROUP and DGROUP base address must be specified in order to compute
offset information. The final base address assigned to DGROUP by LOC86 will be
rounded up to OFFDOH.

Once the overlays are located, the root is linked and located into an executable form.
The PUBLICSONLY control will resolve references to symbols in the overlay
modules. Other than the addition of this input control, the LINK86 and LOC86
command must be identical to those used previously:

The executable forms of the root and its overlay files are contained in :F1:ROOT,
:F1:,0V1, and :F1:0V2. Figure 1-9 shows the resulting layout of memory.

L L? 4——————C$S
ROOT CODE
> T SPACE T
8A98B
8A9C
N OVERLAY
v r\ CODE v F
SPACE
0FFC0 <——DS, SS
OFFCE .
A ROOT DATA )
T SPACE X
105DF
105E0
3. OVERLAY 1
~ DATA A
W SPACE
10B33
10834
b o STACK AREA )
10Cc33
10C34 ¢———gp
MEMORY
S R
- - - o~
Figure I-9. Memory Organization for Example 6 121616-10
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Example 7: Linking 8089 Programs with 8086 Programs

The process of linking and locating 8086 programs with 8089 programs that use 8089
local memory is very similar to creating overlay modules in separate files.

Let us consider the following example: we have created an 8086 program and two
8089 program modules. The 8089 programs reference each other’s symbols and
public symbols in the 8086 program. In addition, one of the 8089 programs must be
resident in 8089 local memory.

The first step is to translate the programs. The 8089 program modules must be
translated separately, since they will be located in different 8089 address spaces. The
following lines illustrate the invocation lines to the translators:

TASK2 should be linked and located first for 8089 local memory. This linkage will
leave unresolved external references, but it is needed to resolve the references in
TASK1:

LOC8%
The RESERVE control in the locate above is a precaution to avoid exceeding 64K.
The next step is to link and locate the object modules that will reside in the 8086’s
address space. The external references to the 8089 program module that is resident in

8089 local memory are resolved with the PUBLICSONLY control. The invocation
lines for linking and locating the modules are:

LNK<er>

:F1:86N89 contains an absolute object module that includes PROG86 and TASK]1.
It may be loaded and executed on an 8086-based system. However, the 8089 pro-
gram to be located in 8089 local memory still has some unresolved external
references. To resolve those references we must relink with PUBLICSONLY and
relocate. The invocation lines to LINK86 and LOC86 shown below are identical to
those used earlier. This is necessary to guarantee that the references resolved earlier
are not invalidated:

NOTE

The example above makes many assumptions about the 8089 and 8086 code
that it deals with. In most practical situations it is usually necessary to use a
more complex LINK86 and LOC86 invocation. However, the example
above illustrates the key linking and locating principles underlying
ASMB86/ASM89 module combination.
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Invocation Examples

The following foldout pages contain examples of the iAPX 86,88 Family utility con-
trols and commands. The examples, all in the ‘‘interactive 8086°° mode, may be used
in conjunction with syntax specifications given:

* In Chapter 2 for LINK86
* In Chapter 3 for CREF86
e In Chapter 4 for LIB86

® In Chapter 5 for LOC86

When using the directions in these chapters, fold out the page in this appendix con-
taining examples of the command or control you are interested in.

The foilowing is a sample Series 111 OH86 invocation:

TF3:FINI L HEXL >
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Comments

This example defines two public symbols, VARONE
and VARTWO, with absolute addresses 50H and
2000H, respectively.

In this example the root file is RTFILE and LIB1 and
LIB2 are library files.

This line creates an LTL module. The output object
file is TEST with no extension.

This example specifies default to avoid ambiguity.

LINES is the default, so it need not be specified.

This MEMPOOL example will increase the minimum
dynamic memory requirements by 20H bytes, and by
default the maximum size will increase, if necessary,
to equal the minimum.

The minimum dynamjc memory requirement is 100H.
The maximum dynamic memory requirement is
300H.

Control
ASSIGN

ASSUMEROOT

BIND/NOBIND

COMMENTS/NOCOMMENTS

FASTLOAD/NOFASTLOAD

INITCODE
LINES/NOLINES

MAP/NOMAP

MEMPOOL

SERIES 111 LINK86 EXAMPLES

Examples

N INK&6 FILET,
MY (VARONE (50H),

FILE2, FILE3 ASSIGN &<cr>
VARTWO(2000))<cr>

ML INK86 ROOTT.0BJ, RO0OT2.08BJ, &<cr>

b4 I1B2 TO RTFILE OVERLAY<cr>

LIB1,

NLINK86 OV11.08J, OV12.0B8J, LIB1, &<cr>
Y1 182 TO OV1.0BJ OVERLAY &<cr>
YA SSUMEROOT(RTFILE) <crd

ML INK8S OV21.08BJ, O0VZ22.08J, LIB1T, &<cr>
bPILIB2 TO OV2.0BJ OVERLAY &<cr>
bPAASSUMEROOT(RTFILE) <cr>

NI INK86 RTFILE, OV1.0BJ, OV2.0BJ &<cr>
S¥T0 PROG<C >

ML INK86 TEST.OBJ,USER.LIB BIND PRINT<cr>

pdL INK86 GEN.OBJ NOBIND<cr>

MLINK86 :F1:SOURCE.OBJ NOCOMMENTS <cr>

MLINK8S :F1:PROG.OBJ TO &<cr>
bPd: F1:TEMP.TST COMMENTS<cr>

ML INK86 PROG.OBJ, LIB1, LIB2 BIND &<cr>
PP4FASTLOAD<LCr>

MLINKBS :F1:MYPROG INITCODE<cr>
bLINK8S :F1:RUN.0BJ NOLINES<cr>

MLINKBS :F1:TEST.0BJ LINES<cr>

NI INK86 :F1:TESTER.OBJ MAP<cr>

NLINKBS.86 :F3:MAIN.OBJ,USER.OBJ, &<cr>
PP UBLICSONLY (:F2:8089.L0C) NOMAP<cr>

&<cr>
<er>

MLINKE G
bP4PASCAL.LIB BIND MEMPOOL

tF1:TEST.0BJ,USER.LIB,
(+20H)

ML INK86 :F1:TESTED.OBJ MEMPOOL &<cr>
pPE(100H,+200H) BIND<Lcr>

1-17/1-18
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Comments

The LINK86 output module will have the name
specified in parentheses in the control.

This example removes all debug and public records
from the object file.

The EXCEPT in the NOPUBLICS overrides the
PURGE.

This use of ORDER specifies the order of segments
for two groups.

This example will create an overlay record, and the
name of the overlay wil be OVERLAY1,

First the constituent files must be linked to form
overlays.

The print file is :F1: TEMP1.MP1.

The print file is :F1:PROG.MP1.

The print file is :F1:THE.MAP.

This example removes information about line
numbers, local symbols, and comments from the
print file.

This statement removes all but the segment informa-
tion and error messages from the print file.

Control
NAME

OBJECTCONTROLS

ORDER

OVERLAY/NOOVERLAY

PRINT/NOPRINT

PRINT CONTROLS

SERIES 1l LINK86 EXAMPLES

Examples

NLINK86 :F1:TOM.0BJ,SYS.LIB NAME &<cr>
S (THIS IS A VERY LONG MODULEANAME.)<cr>

ML INK86 :F1:SRC1.0BJ,:F1:SRC2.08BJ, &<cr>

b F3:USER.LIB NAME(TEST 5.3)<cr>

ML INK86 :F1:FINAL, USER.LIB, &<cr>
pPISYS.LIB OBJECTCONTROLS(PURGE) <cr>

ML INK8S :F3:PASCLT1.0BJ &<cr>
MPJ0BJECTCONTROLS (PURGE ,NOPUBLICS &<cr>
PRAEXCEPT(START, DATA1, DATAZ))<cr>

pL INK86 :F6:PLMPRG.OBJ, PLMB6.LIB, &<cr>
pRYSMALL.LIB, USER.LIB &<cr>
IPJORDER(DGROUP(SEGT,SEG2\CLASSY, &<cr>
IDASEG2\CLASST\OVERLAYT), &<cr>

MY CGROUP(CSEGT,CSEG2,CSEG3) ) <cr>

M_INK86 FILE1,FILE2,FILE3 TO &<cr>
pd:F1:0V1.LNK OVERLAY(OVERLAY1)<CT>

MUINKB6 FILE4,FILES,FILEG TO &<cr>
by :F1:0V2.LNK OVERLAY(OVERLAY2)<cr>

ML INK86 FILE7,FILES,FILES TO &<cr>
b F1:ROOT.LNK OVERLAY(ROOT)<cr>

pLINKES :F1:RO0T.LNK,:F1:0V1.LNK, &<cr>

Y F1:0V2.LNK<cr>

:PROG.OBJ TO &<cr>
.TST PRINT<cr>

AL INKBS :F1
p@d: F 1 i TEMP

1F1:PROG.OBJ<Cr>

L INK86 :F1:PROG.OBJ, &<cr>
PPYUSER.LIB PRINT(:F1:THE.MAP)<cr>

L INKES :F2:TEMP.0OBJ &<cr>
PR IND PRINTCONTROLS(NOLINES,
PRIANOCOMMENTS, NOSYMBOLS)<cr>

&<ecr>

MLINK8S :F3:PASCLT.0BJ &<cr>
PPIPRINTCONTROLS (PURGE) <cr>
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Comments

Public information concerning only DATA1, DATA2,
LABEL3, and PROC4 is placed in the object file and
print file.

All public symbol information will be included in both
the print file and output file.

This example will produce a file containing only the
absolute public symbol records from :F1:8089.LOC.
The object file will be :F1:8089.LNK.

This will resolve the references in ROOT.OBJ to
absolute public symbols in the separately linked and
located overlays OV1 and OV2.

This produces an object file containing no debug or
public information.

This confirms that the line and symbol information
should be keptin the print file.

This will change the translator-assigned name
CGROUP to THE@CODE. A subsequent linkage
would not combine THE@ CODE with a group named
CGROUP.

This changes the name of the CODE group to
CGROUP.

This tells the loader that 15FFH bytes of code is the
minimum requirement for MEMORY. The new max-
imum size of MEMORY is 35FFH.

This increments MEMORY’s minimum size by 1FFH
(7951D) bytes. The maximum size of MEMORY is
equal to the old minimum size plus 3FEH (15902D).

The local symbol records will be included in the
object file.

PURGE is a shorthand for NOSYMBOLS,
NOCOMMENTS, NOPUBLICS, NOTYPE, and
NOLINES.

SYMBOLCOLUMNS has no effect, since BIND was
not specified.

The symbol table will be printed on a line printer.

LIBMOD will retain its type information.

Control
PUBLICS/NOPUBLICS

PUBLICSONLY

PURGE/NOPURGE

RENAMEGROUPS

SEGSIZE

SYMBOLS/NOSYMBOLS

SYMBOLCOLUMNS

TYPE/NOTYPE

SERIES 11 LINK86 EXAMPLES

Examples

MLINKBS :F1:TEST.0BJ,USER.LIB &<cr>
PANOPUBLICS EXCEPT(DATAT, DATAZ, &<cr>
pPIL ABEL3,PROCG) <cr>

ML INK8S6 :F4:TEMP.OBJ,SMALL.LIB, &<cr>

bPJUSER.LIB PUBLICS<cr>

MLINKBS PUBLICSONLY (:F1:8089.L0C)<cr>

MLINK8S :F1:R00T.0BJ, &<cr>
PP UBLICSONLY (e F1:0VT,:F1:0V2)<cr>

MLINK86 :FT1:INDEX.O0BJ PURGE<cr>

MLINK86 :F3:FINAL.OBJ PRINTCONTROLS &<cr>
IS (NOPURGE) <cr>

MLINKBS :F1:PLMPRG.OBJ RENAMEGROUPS &<cr>
M4 (CGROUP TO THERCODE)<cr>

MLINK86 :F9:ASMPRG.OBJ &<cr>
IARENAMEGROUPS(CODE TO CGROUP)<cr>
ML INK86 :F7:GEORGE.OBJ, USER.LIB, &<cr>

bPYSYSTEM.LIB BIND SEGSIZE(MEMORY &<cr>
b4 (15FFH, +2000K) ) <cr>

MLINK86 :F4:PROJCT.OBJ, &<cr>
PPIREST.LIB SEGSIZE(MEMORY(+1FF,+1FF))<cr>

bdLINK86 :F1:TEMP.OBJ,USER.LIB &<cr>
PN OSYMBOLS SYMBOLS<cr>

ML INKB6

:F3:TEST.0BJ,USER.LIB PURGE<cr>

b INK86 :F1:TEST.0BJ SYMBOLCOLUMNS(1)<cr>

bAL INK86 :F1:ROQOT.LNK,:F1:0VT.LNK, &<cr>
b :F1:0V2.LNK,PUBLICSONLY (:F3:8089) &<cr>

PPISYMBOLCOLUMNS (4) BIND PRINT(:LP:)<cr>

bdLINK86 :F1:LIBMOD.0BJ TYPE<cr>
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Comments

The cross-reference listing will have 35 lines on each
page.

The cross-reference listing will be 100 characters
wide maximum per page.

The pathname of the print file will be :F1:MYFILE.
The message in the TITLE control must be placed on

one line. If the message contains special characters,
it must be enclosed in single quotes (’).

Control
PAGELENGTH

PAGEWIDTH

PRINT

TITLE

SERIES 1l CREF86 EXAMPLES

Examples

MCREFR86 :F1:FILET, FILE.LIB &<cr>
PPIPAGELENGTH(35)<cr>

MCREF86 :F1:PROG, :F1:LIB(MOD1T) &<cr>
MPAPAGEWIDTH(100)<cr>

MCREFB6 :FZ:FILES(MODULE1,MODULEZ) &<er>

pRIPRINT(:F1:MYFILE)<cr>

MCREF86 MYPROG,HISPROG,HERPROG, &<cr>
MAMY LIB,HISLIB,HERLIB TITLE &<cr>
M4 ('A CROSS-REFERENCE') &<cr>
P AGEWIDTH(105)<cr>
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Comments

Three object files are added to the USER.LIB.

Three modules from the library LIB.ABC are added
to :F3:PROJ.TOM.

This command will produce an empty library file
called TOMS.LIB.

Four moduies are deleted from the library USER.LIB.

Control
ADD

CREATE

DELETE

EXIT

LIST

SERIES 111 LIB86 EXAMPLES

Examples

WdADD I

tF1:C00S,:F1:TAN TQ

N,
L1

WgADD :F1:LIB.ABC(MOD1T,
LR4T0 :F3:PROJ.TOM<cr>

MODZ,

:F3:TOMS.LIB<cr>

:FQ:USER.LIB<cr>

J0ELETE :F3:USER.LIB(TEMP?,
LR TEMPZ, TEM TMP,TEST?)<cr>

&<cr>

(dDELETE :FO:I0.LIBC(FLOPPY,
LB dPAPER TAPE)<cr>

CRT,

*
>
*

EXIT<cr>
LIST USER.LIB<Lcr>

USER.LIB
TEMP
TEST
EXEC
MAIN
LOOP

oL [ST USER.LIB(TEMF, TEST) <cr)]

USER.LIB
TEMP
TEST

gL IST USER.LIB,TEMP.LIB<C ]

USER.LIB
TEMP
TEST
EXEC
MAIN
LoOP

TEMP.LIB
MODULE1
MODULE3
MODULETC

§< -

MOD3) &< r-

&<cry
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Comments

If SEG1 is byte alignable, it will be located at 15FFH.
If SEG2is byte or word alignable, it will be at 4F5AH.

Address assignment of groups, segments, and
classes can be in any order, unless they are
absolute.

A long jump to GO will be placed at location
OFFFFOH.

The initialization code is placed at address 32768
decimal (8000H).

No initialization code will be produced.

LINES is the default, so it need not be specified.

This statement removes all debug records from the
object file, but keeps the information in the print file.

NOPUBLICS is implied by PURGE, but PUBLICS
overrides it.

SEG@A of CLASS1 will be the first relocatable
segment located. SEG@B will be next, followed
immediately by any other segments contained within
CLASS1. The extra segments in CLASS1 (and all of
the segments in CLASS?2) are located in the order in
which they are encountered. Finally, the list in the
SEGMENTS subcontrol is handled.

Control
ADDRESSES

BOOTSTRAP

COMMENTS/NOCOMMENTS

INITCODE/NOINITCODE

LINES/NOLINES

MAP/NOMAP

NAME

OBJECTCONTROLS

ORDER

SERIES 111 LOC86 EXAMPLES

Examples

b 0C86 :F7:COME.LNK TO :FB8:WENT &<cr>
PPAADDRESSES (SEGMENTS(SEGINCLASS2Y &< 0
PPJOVERLAYI(1S5FFR), SEG2(LF5AH) <>

ML 0C86 :F8:IST.LNK TO LOCIST.ROY &<cr>
PPYADDRESSES(SEGMENTS(SEGTNCLASSY Z<cr»
pP4(23H) ), GROUPS(CGROUP(OOH) ,DGROLF -

), CLASSES(MEMORY (15000F, . ¢y~

b4 (10000H)

ML0C86 :F3:TEST.LNK START(GO) &<cr>
4B 00TSTRAPLCr>

ML 0C86 :FT1:SOURCE.LNK NOCOMMENTS<cr>
MLOC86 :F1:TEMP.LNK COMMENTS<cr>

M 0C86 :F1:FORK.LNK INITCODE(32768)<c >

ML0C86 :F1:TEST.LNK NOINITCODE<cr>

ML0C86 :F1T:RUN.LNK NOLINES<cr>

MqL0C86 :FT1:TEST.LNK<cr>
ML 0C86 :F1:TESTER.LNK MAP<cr>

MLOCBE :F3:GONE.LNK TO &<cr>
g F2 I HERMAF . OVY NOMAP<cr>

ML 0OCB6 :FL:SHORT.LNK NAME &<cr>
(THIS IS A VERY LONG:MODULEQNAME.)<cr>

ML0C86 :FT1:UPWARD.LNK &<cr>
IPJOBUECTCONTROLS (NOLINES, &<cr>
IPNOCOMMENTS, NOSYMBOLS)<cr>

L OC86 :F3:PASCLT.LNK &<cr>

IPJOBIJECTCONTROLS (PURGE,PUBLICS)<cr>

M dL0C86 :FO:SPCSEQ.LNK ORDER &<cr>

(CLASSES(CLASST(SEGAA,SEGEB), &<cr>
Y LASS2) , SEGMENTS (SEGTVCLASSE &<cord>
Y\ OVERLAYT,SEG22,SEGTI0NVCLASSS) ) <cr>
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Comments

The print fileis :F1: TEMP.MP2.

The print fileis :F5:INTERPL.MP2.
The print file is :F1:MAP.

Information about line numbers is removed from the
print file.

All but the segment information is removed from the
print file.

No public information is included in the output files
(:F7:PRIVAT.MP2 and :F7:PRIVAT).

All public symbol information will be included in both
the print file and output file.

The object file contains no public or debug informa-
tion, and the symbol table does not appear in the
print file.

The line and symbol information will be kept in the
print file and object file.

This control reserves the high order 64K of memory.
A 200H and a 100H section of memory at the top and
bottom of memory are reserved.

The size of segment MEMORY will be increased by
2000 bytes.

The size of segment FREUD will be decreased by
511 bytes.

The new segment size for XENDA is 7770 bytes.

:F9:AUTO will start at IGNITION.

:F7:HALTS will start at location 200H.

This statement will include the local symbol records
in the object file and the symbol information in the
printfile.

PURGE is a shorthand for NOSYMBOLS,
NOCOMMENTS, NOPUBLICS, and NOLINES.

The symbol table will be printed on a line printer. A
line printer line can hold a four-column symbol table.

Control
PRINT/NOPRINT

PRINTCONTROLS

PUBLICS/NOPUBLICS

PURGE/NOPURGE

RESERVE

SEGSIZE

START

SYMBOLS/NOSYMBOLS

SYMBOLCOLUMNS

SR

SERIES 111 LOC86 EXAMPLES

Examples

MLOC8&6 :F1:PROG.LNK TO &<cr>
P4 F1:TEMP1.TST PRINT<Lcr>

pdLOC86 :FS5:INTERP.LNK<cr>

igLOCB6 :FL:PROG.LNK PRINT(:FT1:MAP)<cr>

MLOC86 :F1:LINEAR.LNK &<cr>
PRIPRINTCONTROLS (NOLINES) <cr>

i dLOCBS6 :F3:PROG.LNK PRINTCONTROLS &<cr>
I (PURGE) <cr>

pdLOC86 :F7:PRIVAT.LNK NOPUBLICS<cr>

i dLOCE6 :FI:TEXT.LNK NOPUBLICS &<cr>
PP UBLICS<cr>

dL0C8S

idL0C86 :F5:B0209.LNK PURGE &<cr>
PRIPRINTCONTROLS (NOPURGE)<cr>

:F3:LOWMEM.LNK RESERVE &<cr>

tF3:PROJS.LNK PURGE<cr>

ML 0C86 :F2:HUGOS.LNK RESERVE &<cr>
M (00K 7O 02004, OFFFOOH TO OFFFFFH)<cr>

pdL0C86 :FO:GROW.LNK SEGSIZE &<cr>
bY (MEMORY (+2000) ) <cr>

4L 0C86 :F1: SHRINK.LNK SEGSIZE &<cr>
b4 (FREUD(-TFFH)) <cr>

i 0C86 :F1:RPLACE.LNK SEGSIZE &<cr>
M (XENDA(7770))<cr>

(4L 0C86 :FO:AUTO.LNK START(IGNITION)<cr>

hdL 0C86

pdL0C86 GESHTA.LNK SYMBOLS<cr>

TF7:HALTS.LNK START(O0OH,200H)<cr>

ML 0CB6 :F3:TEST.LNK PURGE<cr>

pLOCBE FT1:TEST.LNK SYMBOLCOLUMNS (1)< ->

ML0CBS :FS5:LINKED.LNK &<cr>
PR4S YMBOLCOLUMNS (4) PRINT(:LP:)<cr>
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absolute object file formats, A-1
absolute object modules, 1-2
AD, 5-3
address,
in ADDRESSES control, 5-3
in ASSIGN control, 2-4
in INITCODE control, 5-6
in RESERVE control, 5-16
ADDRESSES, 5-3
addressing,
A) 4-2
absolute, 1-4, 2-4
ADD, 4-2
8086, 1-5
relative, 1-4
alignment,
boundaries, 1-8
of segments, 1-7
AR, 2-5
AS,2-4
ASSIGN, 2-4
available memory, effect of, C-1

BI, 2-6

BIND, 2-6

BOOTSTRAP, 5-4

bound modules (see LTL modules)
BS, 5-4

C,43
class, 8086, 1-9
CLASSES, 5-3, 5-11
class name,
in ADDRESSES control, 5-3
in ORDER control,
LINKS6, 2-15
LOCS86, 5-11
in SEGSIZE control,
LINK86, 2-23
LOCS86, 5-17
CM, 2-7
COMMENTS,
in OBJECTCONTROLS,
LINKS6, 2-14
LOCS86, 5-10
in PRINTCONTROLS,
LINKS86, 2-18
LOC86, 5-13
LINKS86 control, 2-7
LOCS86 control, 5-5
control summary,
CREF86, E-1
LIB86, F-1
LINKS86, D-1
LOC86, G-1
CREATE, 4-3
CREF86,
controls,
PAGELENGTH, 3-3
PAGEWIDTH, 34

PRINT, 3-5
TITLE, 3-6
control summary, 3-2
error messages, E-1
in development process, 1-1
input, 3-1
invocation, 3-2
output, 3-1
print file, 3-7
Series I1I invocation examples, 1-23/1-24
use of libraries, 1-3
cross-reference listing, 3-7
CS, 5-3, 5-11

D, 4-3

data records, 8086, A-3

debug records,
LINKS6, 2-21
LOCS86, 5-15

DELETE, 4-3

E, 44
ENDREC, A-7
error messages,
CREFS$6, E-1
LIBS86, F-1
LINKS6, D-2
LOC86, G-2
OHS86, H-1
examples, Series 111,
invocation,
CREFS86, 1-23/1-24
LIB86, 1-25/1-26
LINKS86, 1-17/1-18
LOCS86, 1-27/1-28
OHS86, I-15
program development,
CREF86, I-6
LIB86, I-7
LINKS6, I-2, I-5, I-8, I-11, I-14
LOCS86, 1-4, I-5, 1-8, I-12
EXIT, 44
external references,
cross-reference listing, 3-7
definition of, 1-2
resolution of, 1-3

FASTLOAD, 2-8
FL, 2-8

GR, 53
group,
addressing, 1-9
8086, 1-9
group map, 2-27
group name,
in ADDRESSES control, 5-3
in LINK86 ORDER control, 2-15
in LINK86 RENAMEGROUP control, 2-22
GROUPS, 5-3
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Index

hexadecimal-decimal conversion, B-1
hexadecimal object file format,
conversion to, 6-1
records of,
data, A-13
end of file, A-15
extended address, A-12
start address, A-14

IC,

LINKS6, 2-9

LOC86, 5-6

INITCODE,
LINKS6, 2-9
LOCS86, 5-6

initialization code,
LINKS6, 2-9
LOC86, 5-6

input list control, 2-20

L, 4-6
LHEADR, A-6
LI,
LINKS86, 2-10
LOCS86, 5-7
LIB86,
commands,
ADD, 4-2
CREATE, 4-3
DELETE, 4-4
EXIT, 4-5
LIST, 4-6
command summary, 4-1, F-1
error messages, F-1
in development process, 1-1
input, 4-1
invocation, 4-1

Series I1I invocation examples, 1-25/1-26

librarian (see LIB86)
libraries,
adding to, 4-2
creating, 4-3
deleting from, 4-4
listing contents of, 4-6
use of by CREF86, 1-3
use of by LINKS86, 1-3
line number control,
LINKS6, 2-10
LOCS86, 5-7
LINES,
in OBJECTCONTROLS,
LINKS6, 2-14
LOCS86, 5-10
in PRINTCONTROLS,
LINKS6, 2-18
LOCS86, 5-13
LINK86, 2-10
LOCS86, 5-7
link map, 2-27
linkage (see LINK86)
LINKS86,
and LOCS86, 1-4
controls,
ASSIGN, 2-4
ASSUMEROOT, 2-5
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BIND, 2-6
COMMENTS, 2-7
FASTLOAD, 2-8
INITCODE, 2-9
LINES, 2-10

MAP, 2-11
MEMPOOL, 2-12
NAME, 2-13 ‘
NOBIND, 2-6
NOCOMMENTS, 2-7
NOFASTLOAD, 2-8
NOLINES, 2-10
NOMAP, 2-11
NOOVERLAY, 2-16
NOPRINT, 2-17
NOPUBLICS, 2-19
NOPURGE, 2-21
NOSYMBOLS, 2-24
NOTYPE, 2-26
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OBJECTCONTROLS, 2-14

ORDER, 2-15
OVERLAY, 2-16
PRINT, 2-17

PRINTCONTROLS, 5-12

PUBLICS, 2-19

PUBLICSONLY, 2-20

PURGE, 2-21

RENAMEGROUPS, 2-22

SEGSIZE, 2-23

SYMBOLCOLUMNS, 2-25

SYMBOLS, 2-24
TYPE, 2-26

control summary, 2-2, D-1

error messages, D-2

in development process, 1-1

input, 1-4, 2-1, 2-20
invocation, 2-1
output, 14, 2-1
print file, 2-27

segment combination, 1-7

Series 111 invocation examples, 1-17/1-18

use of libraries, 1-3
LIST, 4-6

load-time-locatable module (see L TL module)

location (see LOC86)
location algorithm,

for modules with overlays, 5-25

for segments, 5-24
LOCS6,

and LINKS86, 1-4

controls,
ADDRESSES, 5-3
BOOTSTRAP, 54
COMMENTS, 5-5
INITCODE, 5-6
LINES, 5-7
MAP, 5-8
NAME, 5-9
NOCOMMENTS, 5-5
NOINITCODE, 5-6
NOLINES, 5-7
NOMAP, 5-8
NOPRINT, 5-12
NOPUBLICS, 5-14
NOPURGE, 5-15
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NOSYMBOLS, 5-19
OBJECTCONTROLS, 5-10
ORDER, 5-11
PRINT, 5-12
PRINTCONTROLS, 5-13
PUBLICS, 5-14
PURGE, 5-15
RESERVE, 5-16
SEGSIZE, 5-17
START, 5-18
SYMBOLS, 5-19
SYMBOLCOLUMNS, 5-19
control summary, 5-2, G-1
error messages, G-2
in development process, 1-1
input, 1-4, 5-1
invocation, 2-1
output, 1-4, 5-1
print file, 5-21
Series 111 invocation examples, 1-27/1-28
LTL controls,
BIND, 2-6
FASTLOAD, 2-8
MEMPOOL, 2-12
ORDER, 2-15
PRINTCONTROLS, 2-18
SEGSIZE, 2-23
SYMBOLCOLUMNS, 2-25
LTL modules, 1-2, 1-4, 1-10

MA,
LINKS6, 2-11
LOCS86, 5-8
MAP,
LINKS6, 2-11
LOCS86, 5-8
maximume-size,
in MEMPOOL control, 2-12
in SEGSIZE control, 2-23
memory,
configuration with overlays, 1-10
8086, 1-5
memory map, 5-23
memory requirements controls,
LINK86 MEMPOOL, 2-12
SEGSIZE,
LINKS86, 2-23
LOCS86, 5-17
MEMPOOL, 2-12
minimum-size,
in MEMPOOL control, 2-12
in SEGSIZE control, 2-23
MODEND, A-9
module attributes, A-2
module identification, A-2
module name,
in LINK86 NAME control, 2-13
in LOC86 NAME control, 5-9
MP, 2-12

NA,
LINKS6, 2-13
LOC86, 5-9
NAME
LINKS6, 2-13.

Index

LOCS86, 5-9
naming output module,
LINKS6, 2-13
LOC86, 5-9
NOBI, 2-6
NOBIND, 2-6
NOCM, 2-7
NOCOMMENTS,
in OBJECTCONTROLS,
LINKS86, 2-14
LOC86, 5-10
in PRINTCONTROLS,
LINK86, 2-18
LOCS86, 5-13
LINKS6, 2-7
LOCS86, 5-5
NOFASTLOAD, 2-8
NOFL, 2-8
NOIC, 5-6
NOINITCODE, 5-6
NOLI,
LINKS6, 2-10
LOC86, 5-7
NOLINES,
in OBJECTCONTROLS,
LINKS6, 2-14
LOCS86, 5-10
in PRINTCONTROLS,
LINKS6, 2-18
LOC86, 5-13
LINKS6, 2-10
LOC86, 5-7
NOMA,
LINK86, 2-11
LOCB86, 5-8
NOMAP
LINKS6, 2-11
LOC86, 5-8
NOOV, 2-16
NOOVERLAY, 2-16
NOPL,
LINK86, 2-19
LOC86, 5-14
NOPR,
LINKS86, 2-17
LOCS86, 5-12
NOPRINT,
LINKS86, 2-17
LOCS86, 5-12
NOPU,
LINKS86, 2-21
LOC86, 5-15
NOPUBLICS,
in OBJECTCONTROLS,
LINK86, 2-14
LOCS86, 5-10
in PRINTCONTROLS,
LINKS6, 2-18
LOCS86, 5-13
LINKS86, 2-19
LOC86, 5-14
NOPURGE,
in OBJECTCONTROLS,
LINKS6, 2-14
LOC86, 5-10
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in PRINTCONTROLS,
LINKS6, 2-18
LOC86, 5-13
LINKS6, 2-21
LOC86, 5-15
NOSB,
LINKS86, 2-24
LOCS86, 5-19
NOSYMBOLS,
in OBJECTCONTROLS,
LINKS6, 2-14
LOC86, 5-10
in PRINTCONTROLS,
LINKS6, 2-18
LOC86, 5-13
LINKS6, 2-24
LOC86, 5-19
NOTY, 2-26
NOTYPE,
in OBJECTCONTROLS, 2-14
in PRINTCONTROLS, 2-18
LINKS6, 2-26

OBJECTCONTROLS,
LINKS86, 2-14
LOC86, 5-10
object module format, 1-4, A-1
ocC,
LINKS6, 2-14
LOCS86, 5-10
oD,
LINKS6, 2-15
LOCS86, 5-11
offset, 5-18
OHS86,
error messages, H-1
in development process, 1-1
input, 6-1
invocation, 6-1
output, 6-1
Series III invocation example, I-15
ORDER,
LINKS86, 2-15
LOCS86, 5-11
oV, 2-16
OVERLAY, 2-16
overlay controls,
ASSUMEROOT, 2-5
OVERLAY, 2-16
overlay, 8086, 1-10
overlay name,
ADDRESSES, 5-3
LINK86 ORDER control, 2-15
LINK86 OVERLAY control, 2-16
SEGSIZE,
- LINKS86, 2-23
LOCS86, 5-17
overlays and location, 5-25
OVLDEF, A-7

PAGELENGTH, 3-3
PAGEWIDTH, 3-4
paragraph, 5-18
pathname,
in ASSUMEROOT control, 2-5
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in LIB86 commands, 4-1
in PRINT control,
LINKS6, 2-17
LOCS6, 5-12
in PUBLICSONLY control, 2-20-
PC,
LINKS6, 2-18
LOCS86, 5-13
PEDATA, A-10
performance-memory relationship, C-1
PIC, 1-10
PIDATA, A-10
PL,
CREF86, 3-3
LINKS6, 2-19
LOCS6, 5-14
PO, 2-20
position-independent code (see PIC)
PR,
CREF86, 3-5
LINKS6, 2-17
LOCS86, 5-12
PRINT,
CREF86, 3-5
LINKS86, 2-17
LOCS86, 5-12
PRINTCONTROLS,
LINKS6, 2-18
LOCS86, 5-13
print file,
controls,
CREF86, 3-2
LINKS6, 2-18
LOCS86, 5-13
CREF86,
cross-reference information, 3-8
header, 3-7
module list, 3-8
warnings, 3-7
LINKS6,
error messages, 2-30
group map, 2-28
header, 2-27
link map, 2-11, 2-27
symbol table, 2-29
LOCS86,
errors and warnings, 5-24
memory map, 5-23
symbol table, 5-21
print file name,
LINKS6, 2-17
LOC86, 5-12
program development, 1-1
PU,
LINKS6, 2-21
LOCS86, 5-15
PUBLICS,
in LIB86 LIST control, 4-6
in OBJECTCONTROLS,
LINKS6, 2-14
LOCS86, 5-10
in PRINTCONTROLS,
LINKS6, 2-18
LOCS86, 5-13
LINKS86, 2-19
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LOCS86, 5-14
PUBLICSONLY, 2-20
public symbol, 1-2, 5-18
public symbol cross-references, 3-7
public symbol records,
in libraries, 4-6
LINKS6,
PUBLICS/NOPUBLICS, 2-19
PUBLICSONLY, 2-20
LOCS6, 5-14
PURGE,
in OBJECTCONTROLS,
LINKS6, 2-14
LOCS86, 5-10
in PRINTCONTROLS,
LINKS6, 2-18
LOC86, 5-13
LINKS86, 2-21
LOCS86, 5-15
PW, 34

record formats,
end, A-7
L-module header, A-6
module end, A-9
overlay definition, A-7
physical enumerated data, A-10
physical iterated data, A-10
register initialization, A-8
R-module header, A-6
sample, A-4
T-module header, A-5
record syntax, A-3
REGINT, A-8
register initialization, 2-9, 5-6, A-8
relocatable object module, 1-2
relocation (see LOC86)
RENAMEGROUPS, 2-22
RESERVE, 5-16
RG, 2-22
RHEADR, A-6
RS, 5-16

SAMREC, A-4
SB,
LINKS6, 2-24
LOCS86, 5-19
SC,
LINKS86, 2-25
LOCS86, 5-20
segment,
alignment, 1-7, 2-28
combining, 1-8
8086, 1-6, A-2
locating, 1-8, 5-24
memory, 1-8, 2-23, 5-17
ordering,
LINKS86, 2-15
LOCS6, 5-11, 5-24
stack, 1-8

Index

segment addressability, A-2
segment location algorithm,
absolute segments, 5-24

relocatable segments, 5-25
segment ordering, 5-24
segment map, 2-29
segment name,
in ADDRESS control, 5-3
in ORDER control,
LINKS6, 2-15
LOC86, 5-11
in SEGSIZE control,
LINKS86, 2-23
LOCS86, 5-17
SEGMENTS, 5-3
SEGSIZE,
LINKS6, 2-23
LOCS86, 5-17
Series I1I information,
continuation-line characters, 1-1
environmental considerations, I-1
ISIS-II conventions, I-1
program development examples, I-2
prompts, I-1
related publications, I-2
software version compatibilities, I-1
size, 5-17
SM, 5-3, 5-11
SS,
LINKS86, 2-23
LOCS86, 5-17
ST, 5-18
START, 5-18
start address, 5-4, 5-18
SYMBOLCOLUMNS,
LINKS86, 2-25
LOCS86, 5-20
SYMBOLS,
in OBJECTCONTROLS,
LINKS, 2-14
LOCS86, 5-10
in PRINTCONTROLS,
LINKS6, 2-18
LOCS86, 5-13
LINKS86, 2-24 -
LOC86, 5-19
symbol table,
LINKS6, 2-25, 2-29
LOC86, 5-20, 5-21

THEADR, A-5

TITLE, 3-6

TT, 3-6

TY, 2-26

TYPE,
in OBJECTCONTROLS, 2-14
in PRINTCONTROLS, 2-18
LINKS86 control, 2-26

type checking, 2-26

variable name, 2-4
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