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lr,trc'duction

&

1 K:t.roduction

?link-: I is a Phoenix 3oftware Assaciat.es L t d
. softwiíre

3ysteTu tiját can hind together individua!7y compiled modulF: !s oF a

program into a singlt: file that rnay be loaded and executed by the
ope'r'ating system. it runs on a Z80 (*) micro-processcr under anv
(:)f ti"ie CP/l'4 (#) comµ,-ítible operating systems.

PLink-ti will accept PSA and MicroSoft relocatable files as

input (some Ucro3oft variant.s are accepted al.sxn see Apµeríc!ix).

Plink-ll o¿'f'¿2"r3 complete control over the memory utilization oí
the program, including the ability to create arbi.tr'ary overlay
structures.

Library files consistiug of" many separately compiled modules
may be used as input. Pliak-ll offers methods for including all
or ünly the required modules of a library into the program.

Plink--II is a two-pass linkage editor. That is, each of the
!riµut files is read twice. Since the output file is buiZZ ug Olí

disk, Píirík-íl h a s t h e ability t o create 6 4K programs that
comAetely fill the address space of the machine, unlike other*

linkage editors which require that the output fil-e share memory
3µaee víith them arid their tables. It is everi possible to U3é a

srnaZ i machine 2. o create programs intended f o r execut.iorí C)Í"1 a

Q^7"eer eme. A ijí: )'db!e d i sk bufferiríy schetí?(-: insure3 adequate
t3xecjjtior) speed . íü':eñ overlays are u s e d

, progrz-.ms consisting of
u p L i} ^'i tr,eqabytes of' cOcÜ9 may be created,

"l'ñe r e a r e man y advantagg"s t o t h e µractice o f .Linking
together segar'ately com,;ñled modules inst€: ac\ of working with a

single, íai-ge program. A large program may be decomposed intc
small modules which x! a y Hj e edited a n d compiled more ciljickíy.
In-deed, tnc·st comvilers available Í7o r t h e Z 8 D can only hanciie
rriQ(jule3 gf a limited size, and create output. files that, require
linking before u s e

.

F o r exampZe, t c) correct a beg , t h e programmer need or: lyr"e-compi"L? t h e affected modules a n d re-link the program, ¿.r]3tead
of re--co7!!3iíiHng the entire program. T h e linkage process is rüuch

faster" t. h a n comgilatior,.

It. ot"t.er happens that a routine is used in several prc}gram3,
a special uc routine or COSINE function, for exam?le. Tn3tead
of copying the source code for this routine into each program, i t
may be compiled o u c e a n d then linked i n wherever it may be

r"uquired. Furtheríncn"e, using Plink-ll, routines generated c¢'iíl?

different compilers may be combined into a single program. Th e

programmer can gradually build up a library of general purpose
routines and avoid t h e useless effort c) f solving t h e ::atn e

µrc·gramming problems over arid over m'm in .
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IritroductÁon

u3zrlg a linkage editor EUl3éS the problems encountered when

sever"a! programmer3 must work together on a large program. C n c e

the prograr,ming problem ha 3 been broken dawn inio 3eparaLe
modu!e.3, each programmer may work relatively independeotly.

The remainder of this guide describe3 how to use Plink-ll.
An overview of Plink-ll concepts a n d operatiorí is offered i rj

secticn 2
.

Íi'h e following sections describe Plink-ll input
statements. The manual i:s desiRrí€: d to be read sequentially, with
3i¿je-is: 3ue3 deferred to apppendices. Th e reader shoulá have ¿23

background some simple programming experience.

(*) Z8C is a trademark of Zilog.
(") C?/M is a trademark of Digital Research Coryorztion.
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2 Overview of Plink-II Concepts

Plink-ll accept3 as input. RELOCATABLE or REL. files. The 3 e

are the Tiles that are created by most compilers and assemblers,
The term "relocxítaóle" refers to the fact t:hat the machiúe code

Ir these files may be "relocated" by the linkage editor; that is,
the code can be modiCied to execute at any memory address in the
cot"zputer. Thus, the programmer is freed frcwi having to chocse
mEmory locations him±=lf, and t h e saín e code c a n be loaded at

different addresses i.n different programs.

Each REL file may contain one or ruore !40DULES. A, MODULE is
the relccatable code output by the compiler d?^ assembler t"or a

program unit ( e
.

g,
. Fortran subroutine). R E L tiles containing

more than one mod'-ile are referred to as LIBRARYS. Typically, a

manufacturer of 3 compiler will supply a Library along w'tii itwhich contains I/á, math, a n d other support routines needed by
the prc)gram3 compiled in that language. Since the routines are
kept in separate ínodules, Plink can select only those modules
that are required by a particular program, thus keeping µrográm
Uze t.o a minumum.

Each module has a name. Modules with the same name may be

included in the same program, but there are several statement3
that use the module name, arid 'chese will refer to a randomly
selected module if there are duplicates. í n the PSA Assembler,
t h e .IDENi" pseudo operation is used to declare the module nümt"'.

Ítjj u3e is highly recommended, a s t h e default module name 13

" .MAUI." ,
arid duplicate module names will result if more than one

of the3e rüoc!ules 13 used. T h e available compilers for the Zlüj

ali generate a module name automatically.
E2cÍ1 rncMule is made up of SEGMENTS (also called "relocation

bases") . 3t"gments are t h e basic units o f code and/or d a t a

involved in the linkage edit. After Plink-ll is aware of what
moduíe3 are to te included i n the program, it assigns tnemór y

addresses to each segment i n each module. An y code io É:ácñ
segment. 13 relocated so that it will execute at the address to
which it is a3signed.

Severa! kimls of segment3 way be contained in a module, and

they all have names that may be referred to during the linkage
edi t.

.
Th e main e od e segment, usually containing a i I of the

executable code irj the module, has the same name as the module

itself. The main data segment of each rrioduie also has the same
name a3 the moduZe, preceded by a double quote ("). For example,
a module named ARCTAK would contain a code 3egmerlt named ARCTAN
and a data segment named "ARCTAN (here duplicate tnoc'ule names

result in duplicate segment names) .

A l i of the other segaients in each module are COMMOb' blocks.
One of those segmeríts is named ".BLNK.", and 13 referred to ^the "unlabeled common". Thi s i s lb-e coramori block that will be

created L?\/ FORTRAN compilers when the 9roXrauirr{er doesn't, supply a
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spec'ific ríaine for a CC)i71lE('ñ block. Citber conuííori blocks have narnes
:-.péci Fled by the Ijrograr: mer.

Commoü blocks typically contain only data, and b't defauit,
a i ! comrríon UqcÍ<3 oí" t. h € 3ákt" name share the same memory space.
frí c;Lhe|" words, th2s i s a method .Cor defining a block oí data
that rriay be shared áru': j rig seve"ral modules. Unlike many otM·r
linkage editors, P l i n k-.-i i doesn't require commons of the 3á: 'iú·
name to he of' the sa,ne size, or require that the module declaring
the íarge3t size be linked t"irst: it U.mply allocates the maxitnum

3jjáce needed.

The CÜMATí!íÉTí staUuuent c!íqnge3 a oommon block sq that the
memory space i s ne t: shared : each module 13 allocatec' its owri

siyace wit.hiíí t h c common .
Th i s i s useful fo r tasks such as

c!rE¿atir]g tables where e a c! h module contributes a :ñmgle table
en Ir y 0

A SYMBOL is a name given to a particular address withiri a

segment (p RELATIVE symbol) o!" to scme 16-bit nuuíber (an ABSOLfjl'E
3ym¿jcl) .

One Qt" tite major features of tZe linkag£' edit proce: :s
123 that. e a c h se?ar.3telg compiled module :"rt a y accüss 3yrl?tjctL3

defined in o t h e r rr}c)¿!ule.3. Au INTERNAL symbol i s c) n e who: ie
ácídr'ess is avaí!: Tó1e to rüíAuZes other than the one in which it is
defi: íe:!. P!odu',e syrr!bo}3 tñíich are not INTERNAL are invisible i.o

otiíer modu.1{33. Ari EXT3RK'AL syntbol i s o n e w!"i i. c h i s U3écj in a

module, but is defined elsewhere. Al l EXTERNA!. references rííu: :t
be :3atjsf"ied by ÍÍ'ITFlíNAL ciec.tarations in another module, or the
3ymb¿)i3 must be defined in some other fashion.

An ENTRY point 13 an I\"!'ERNAL symbol which comes into pIty
dur'in¿ a library search. In this mode of operatior] only thoz-: e
iibrar'y modules navi.ng ENTRY points which a r e referenced ¿s3

E:g:TERN,71:A ¿3yt7¿'D-3'l.s L) y o n e d r rno r e already linked modules are
inc:íudecl iri the program (see the SEARCH and LIBRARY statements) .

!""uplicate symbol-s (having the same name) are allowed, bt.t
t t"i e first c!éfit"iition eneountered i s used .

A warning message i s

given fl">r the others.

?link-"tt off"é?"3 a great deal of control over how the module
se3,!'Aent3 a r' e arranged i n memory, B y default, 3eÉ'merlt3 a r e

ali(: }cate(j fo the úext available space, but the LOCATE statement
may tjé used to cause subsequeut allocations t o b e made at a

higher ácidTe3s. Segments that form a contiguous unit in rnemoi"y

are orgaríize·d ir":to SECTIONS. Also, each program overlay is a

3£C'!'I'3N.

To SUit .-Afj, t h e output o f a compiler o r assembler is a

MC'DULE. One m^ rnodüles make up a REL file. PIink-II decomposes
the .MODULEs ir,to 3EG¥ENT3, re-groups the SECMENT3 into SECTIGN3,
and c?rSa!"íizes t. I) e SECTIONS intc t h e output pr'ogr am. In the
f'cllowiRS section, the eom: marids required to ca'rry out these tasks
are desc: riÁ:'ed irt detail.
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3 Plink-ll Input. Format

T h e following sections deccribe some basic input elem"nts.
Later sect.ions sho w h o w these a r e combined t o create full
statemeritm An appendix gives a n abbreviated B N F syntax for
tív'jsé familiar with formal languages.

3.1 Literals
A LITERAL is a sequence of characters delimited by sir;gle

quotes ('). If a quot.e may be placed in a literal by using two
quotes. Here are some valid literals:

'This is a literal''This lit,eral contains a ' ' character'

Literals are Zimited to ? length of 128 characters, and must
be entered on a single input line.
3

.
2 16—tiít Values

A 16-bit value may be expressed as a number, or as a literal
of one o r t w o characters, fo r example: 'VIC I f a single
character is used, its value is formed by using the character as

the least significant byte of a word quantity, with zero as the
most significant byte. T n other words, ' A ' would become 0041
h e x

. When two characters are used, the first'. becomes t}'!e MSB,

and the 3éconcÍ, the L.SB: 'AB' bec: omes 41ú2 hex.

A number may be expressed in 3everal different basé3, él s

»O'Ññ i rj t h e table below. A radix character immediately
following the number inaieates which number 3ysterrl is being used:

t3a 3 e Radix Valid Digits Valid Range

h e X H O -9 ,
A -F O

-
OFFFF"

decimal .
O

-
9 C)

- 655Yi
octal O O -7 O

- 177777
binary i3 O and 1 16 digits

If" che trailing radix character is omitted, "H" (hex) is
a33ijmed. All numbers mU3t begin with a numeric digit (0-9). a

»·

preceding trÁñú3 sign indieate3 a negative number. In this case,
a two's complement representation is: used.

The following are examples üf 16-bit values:

14170 - an octal number
OC1B5

-
a hex number

-
5 5

. -
a negative decimal number

' A ' — a one charact.er literal1 1 B

-
1 1 binary

1 1 B H

-
1 1 B h e X
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The foí7owing are not valid 16-bit values:
í{: .·(j'3C}C. - decimal r}uri"]ber too large
',í 0() - i: 'tvalid octal digit
' A 23

- rriissing closing (!u")te
C1C2 - d(.le3 not begin with a digit

3
. Local Variables

i'liuk-!l off"er3 50 variables that can store 16-bit vaíue3
ci.: j7"¿rlt! t.iie !ií1ka?,e edit, and may be used wher¿?ver a 1('-bit value
i s ríee'j éíi

. 'Iii e s e are refer^'nceíi as "//'n" , where li is a value : n

t!íú rari£;L' i

-
S C)

.
Fo r ixstance, "/!1" is a reference to the fir::t

ícral variable.
:'!ote that aíiy 16-t: it. value wilZ dc to r n

. In particular,
aaotiier Loc2l variable rimy be used. For" irísj: ance, if //1 equals 2
and !42 equals 1í3, the value of íV//1 i s 1 i)

.

tíf :,iz'z>Lgü a vaZue to a Zccal v¿2riat)le, enter llr, := <value>,
á3 s EEowr: bei.ow:

i) 1 : C: } t\

// ? :5 5 + ')

Local Variables become use'ful when the command fi"Le r€'quQ3t3
input f'roüí the operator during the linkage edit (see section 13).

3
,

4 FxF'r"c': ";:¡-.i!y[!,!;

?l-iiík-TI 3uij?orts sim;íle, unparenthesized exµres3ions of t.i_te

[g r i?, : <16--tñt value> <op> <16-bit value>. Th e followirig
¿)µ:!ratic}r¡s are offered:

-r : addition
- : 3jlbt: ractj.c)r}
* : multiplication
/ : integer division
\. : remainc'er after divisiori
& : í6 bit: Lo¿;ical arid
' " lÓ bit lügical oru 4

Éhe minus sign may also be '.ised as a unary rríinus (negative)'.
H e r e a r e s orr. e exajnp!e3:

: + 1

-tAl5ii
//5 * 1Ú (contents of local 5 times 1ÜA)

ill & Olj(ji1Ü0C)B (rnasik conteríts of local I)
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3.5 Identifiers
Ál'í identifier is the name of some object, such as a module

or 3e3!aerlt. A simple identifier i s a sequence of no more than
eip;ht character3 containing no spaces, and containing none of the
following:

^=;<>/,\!'//&*+-;@ DEL

Note that an identifier for the data seSment of a module (as
4iscussed irj the previous section) i s preceded by a double quote
( " )

,,
:z ri d c :i.í n theref1"re reach nine characters in length. ¡.c.wer

case letters, when used, are automatically translated into uµger
cam'. T h e {"Ñ"3t charactrr of an identifier' may not. be a digit. C)

-
g

C

A concatenated identit"ier may be created L'y following t.kc
character string by a "m' character, and then entering a loceí
variable desigrmtion. Tn e value i n t h e local. variable i s

converted to an aí: cii string in decimal (base 10) notation, with
leading zesos truncated, an d i s agpended to t h e en d of the
identifier string. Fg r instance, if /!3 contains the value ten,
"L/\BEL^//"1" would be treated t he sarí) e as "LABEL1O". The total
length of the generated label must. be eight characters or léSSe

T h e f'ollowing are exarnples of valid ident.: if'iers:
Pro¿rainí
3GRT3

"SüRT3 (a data segtnent name)
F0C$¿$
BEÁNCH""#1 (valid only if ill =< 99)

T h e following are not valid identit"ier.sn
34["}bc - begins with a íiwnber
{"tiECKERSI - too many characters
lGíM A

- contains a space
P2OG--1 - contains an illegal character

fÁ6 íjisí< File Natnes

Plink II adar)ts itself to the file narne format used by the
operating system it. is executiríg urxier. However, it assumes that
t I) e characters

^?=,;<>1, DEL

do not appear in Tile names. In this manual, CP/M format fileñáK,t·?5 are u s e d for purposes of disc'asnsion. These file names are
of the Í"o r m Á'evice: jnarueAtype], with úptionaí. portiot: u i rj

brackets. Here a r e scme examrle3:

PROG1 .C')PÍ



t

Plink-ll: PSA object Module LinkaSe Editor g

Plirík-!ñ Input Fcirteat

U: CiiESp3.F'R¿;
SCA Ñ NF.ií

h'!:eri tl'íe "device: " is not used, Piink-II as3üñies that. trhé

c.uí"!'t3[)t.l}' l')gged-in disk is to tie U3écÍ
. However", in t:he cam oí

input files, !?íink-lí will look for a file or. drive A if trié tileis not found on the lo¿"ged-iri drive. When the PODS operating
system is used, Plink-ll will also look in U3é7" // 5

, drive 1\., i n

an efñirt tu fiad the fil-e.

3.7 initiating Plink-Cl

Plink-ll may be used iríterzctive"!y, o r in"mt: may be given as

it is executea:

7'lír,k-ll <statements> <cr>

where <.cr> meázl s. t o ¡jré3s t h e EFTIJRN k e y .
T h i s means that

Plink-ll may used in submit files.
To use ?link-tí in the interactive mode, enter

Plirik-íI <cr>

on the console. ?Zír'k-íl will rt"ací commands fr otc t.he corj3oie,
pro'uptÁng 'nüth an asterisk 'ué" Al :t input is stored unir\3µectedB

untzi a carriage return i s t yµrd .
T h e standard line editing

feaL3]re3 (rubout, bacl-(3pace, Cl' FI L-U , CTRL-C, CTRL-E
,

e t c .
)

:3u¡jF}Líed by tñü c'perating system are available.
,'i d i. 3k file coi-itaining all or orHLy part of a command may be

irzsert.ed into the input at miy point by preceding the disk file
ííame ojitñ an. "e". Th e Jei"ault file type 13 " .LNK". These disi:
files may 2 o t contizin further "e " specifications. T h e ú1c) s t
common use of' this feature is to prepare a file containiríg a

compZete command; then,

?link-II É?<fi1.e name)' <cr>

links f:he program. Usually, these ".LNK" filet: may be prepatü-ci
once Í^co r a q,íven prograrü and used over and over again, greatly
simplifyiríg the w?iüle grocess.

Plink-ll reads an entire command, checking for syntax ori!;,,
befcre any tile processiÑt" is done. Then, the program is cr'eated
before t he next command i s read .
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Píink-TI Input Format
:

JÁ8 Comna: id Forrímt

Ail F'link-l! cornmiands have the same format, regarc!le3s of
whether the interactive mode is used .

Cc)mmand3 are separated by
a semi-cüLcm ";". Pliuk-II t: erlnínates when it receives the "Q"
com"íanci (quit). Fo r exarnple,

<c: ommand> ; <comtnand.> ; <oommaric!> ; Q

PLink-ll also terminates when input provided wi t h i t s

ext'cution is f"xhausted.

A l i iT?put is free format. Blank lines are ignored, arxi a

command may extend t. o a n y number o f lines. Comments rzay be

included with iüput from any source by" csing a percent sigo "%".
When this is erícouritered, all remaining characters on the 3aFn(3

Line a r e ignored .

If a CTRL-C is typed ahíle Plink-TI is runoing, it will quit
arid return to t h e operatiug system. i f C: T li L -

E is tyµed, tne
cur:"ent command is aborted, and Plink--ll wií l prompt for more
iriµut if' it: is being used interactively.

f'áCñ command to Plink-ll links one prQ!grarA, and 13 a listof statements:

<stateinerít> <st¿¿emet"]t.> . . . <st,at.ement>

The :sstatementm that tnaluí up a command typically begin with a

key wcrd, and many are followed by argumeút.s separated by coruñas.
F'c: 7" example, i ii

FILE A,ij,C

FILE is the Kev Nord, and A, 13, and C are the arguments.M

Key howj3 may be abbreviated by umitting trailing char'acters, as
iOl"!E as the abbreviation is unique among the ent.irt" group of key
words . For ir¡3tance, t h e previous statement, could have been
entered as

F i A
,

a
,

C

but it could not be entered as

F A
,

B
,

C

3¿ngc' this abbreviation could b e confused i>iith the FEEEYEt40RY
comm2rid .

If the µrogram is linked successfully, i t s name 13 printed
u n Éf"ip con"ole, along with the address of thµ highest byte in
merrtory üSt"íi i r: the program and the program memory size rounded u p

tg the nearest ;'¿ (IK = 1C?4 bytes).
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if a syntax error is fouríd, the current input line is echoed
wiñr, two quústion rnark3 imserted after the point at which the
error was detected. Thi 53 is followed by an error mess: age (see
Ap7)endix). The comriiarA r7lu3t then be re-entered.

If some other error occurs, the linkage edit terminates with
art error message also listed in the a!:)µerldix.



T

Plink-ll: PSA object Module Linkage Editor 1 2

Geaerai Purpose Statements
K

Lj >ner'al Purpose 3taterrients

'l
.

1 UUT PU "!

The GUTPIJT statement gives the name of the file that will be

cúzated to hold the Finked program. Th e file type, if given,
indicates what kind of file is to be pToduced. It !ííu3t be one cit"

the following:

PRG - P3A code file, possibly containing overlays. These
may Se executed directly under PSA' s operating
3yst.em PD03. A utility program (EXZCUTE) i s

providc'd to execute them under other operating
systems (see appendix).

COM

- Absolute binary core-image file, reF}dy to be loaded
and executed by the operating systerm

If the f'ile tyµe i s n o t given, i t defaults to PRG ifP!ink-II is running under the PSA operating systeri and to CM for
others. If the C'JTPUT statement is not. used at all, the name of
the first inFbut file specified is used, with a default file type.
An error will occur if the selected file type does not agree with
other 3tatemerjt3 in the command (for example, cjverlay3 in a .CC'!':

output file).
The outµut. file replace3 any existing file of the same name.

ExaT&?le3:

OUT PUT PROG1
ÜIJTPUT PROG2.COM

'i.2 F'RCGID

This statement may be U3écj to set the program ID, vers¿on
number, and revision number of" a

.
P R G output file header (see

appendix). "i"h € format is:
PR(?GID <name> [,<versicn> [,<revision>]]

with optional input indicated by brackets { ]
. The '(aame> is a 6

character identifier, and the <version> and <revisiori> are values
lying in the range O

-
2 5 5

. The <name> defaults to blanks, and
the versicn arid t"evision numbers default to zero.

Examples:

PROGÍD CHESS,2,1
PR(JGÍ2) IESTI
PROGID pRog5,io
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u. jj FÜJCÜJ

This statÉ"m{"nt has an effect only when a .?EG 'file is being
creauu"!. í t sets t h e minimum vr"rsiori a n d revisiorj o f t h e

oµerating 3yste|'Ü (PD03) that must be used to execíite the pTDFr¿·[l1.
"Lt 13 syntax i s :

PDC'S <'u"rsion> [,<revision>]
The version ¿r'.cí revision values must lie in the range O-: 'S5, a n cl

the revisií: m nuín.ber defaults to zero if not erítered, If the PiiOS

statement is riot used, zero is assumed for both values, (r!e: '|nir!g
that the proXr'aüí will run under any PIJOS operating system,, Th e

purpose of' t tí e statement i s t o prevent programs from t)einE
executp(j which rely cr new operating system features.

Examples:

PDGS 2

1'0()3 1
,

9

u
Y

u MAP

The 'nip state: nent m a y b e used to (,)btait} various reports
which de3cribe the output of the linkage edit. Reµorts can be

selected that show the memory addresses assigned by Plink--ll to
the 3ec·ti("n3, segrÚer,t3 2rici symbols in the linked program, or that
dem:ribt" the modules that: were included.

The format of the 7UP stateínent is:
HAP <flag 1 > ,<f"!ag 2> . . . ,<t^lag rí>

'IM: " <flag"s select the desired reports, a s follows:
d - Global s'/mboi3 (i.e. a l Z internal symbols of all loaded

moclu-tes) . íh e Eymbo1s a r e listed i rí alp|"!abetLca}
cn"d er , with tMir a3signed addresses.

.f3
- S4z&gínent3. All of the projram segments are listed irt

a:-rh3betioal ürder, and the assigned adcire: i:s ariá size
13 givm"t for each.

A

-
A I l , This cptioa lists t he entire output µrogram,
organized into sections. Th e sections a r e I i s t. eel i n

address order, except where overl©ys [j} a k e t h i s

impossible. The segments o f e a c h section, a fl C! t h e

symbols i ri each segment, a r e lisited i rí order c. f
ascending rrterriory address. Symbols created v i a l h e

DZFINE statement or automatically supplied by Píink-íí
are 7isted separately.
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General F'urpose Statements
t

M

- Module3. Each module i s listed, along wi th its ID
number , version and revision number, and date and time
assembled. This information is available only for PSA

format modules. It 13 supplied by the .PROGID pseudo
op in the PSA assembler.

If no <flag>s are given, "MAP A" is assumed. Examples:

PiA? M ,S,G
MA ?

PIAF' 3

4.5 PAGE

This statement may be used to set the page width of the
memory map reports. For example,

PAGE 132

sets the page width t o 1 3 2 characters. Th e various report
generators make use o t available page width b y changing the
number of columns per line.
4.6 DATE

Plink-ll Usé3 t h e current calendar date i n m a p report
headings and to tag .PRG output. file hraders with the creation
date. If the operating syzitem is able to sugply the date, and itlook3 rea3onable, Plink-ll will use it. If it is not reasonable,
the operator is asked to enter it (it must be entered character
for character as 3Íiown ir. the prompt message).

If the operating system cau't 3uppíy the date, blanks are
used cnÍes3 t h e DATE. statement appears i n t h e input. Th e

operator will then be prompted to enter it as described above.
The DATE statement has no argutr,ents:

DATE

M7 REPORT

Normally, a l I uernory rnap reports are written to the listdevice. ThXi statement can be used to have them written t c) a

disk file in3tead. A file name ma y b e specified it desired,
PRECEDED 31( AN EQUAL SIGN. Otherwise, a tile is created rlavin3
the same Eame as the output prcgram but with a ty?e of .MAP.

Exarnµlesi:
REPORT
REPORTxBUDGET.LST

' REPCET = EXPEÑ3E
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Geneí"ai P: irµüse 3Uíterac'r,í'"

u.a main

?link-1í req?.}ire.3 t.hat a starting a'jdre:-:s f"úr the program be

det'ií"íed. T!ie .startir]K acídí'ess is part uf the t"'i2e neader in a

.PRG file' : 3 e e 2?r: 'eí'·¿Lx), a n d ? OO:': trausr^er"q rontrol t.Cj t:rí:j
addre: ss after lcad'íng t!"ie g"o¿traní into memory. Execution c) }' :"í

,CÚ?'i file 13 ag:3ume¿ to bepin at ac.Ájres3 lOOPl, ,3q Ptiv: k-I'í placem
a jctíp at this iocaUon L o t h e t r ue starting ad(jr{?: ·;:; of ti,e
jm':'g:'am .

The íir,arti: :g acidt"e:ss ig always represented by ¿f syuíboí r¡am{"::j
" .YA 2Ñ ." . Ti" H7Í.3 symboi appears iri the program modules, that
o i) e w i I i L' e u s e cí

. i)tht'rwise, Plirík-íl will create .i t
,

tí rí d obtañ'i
¿j starting adcjre3s: : from the first input module that has one. Th e

MAIN sta2c: r[ter]¿: tnay be used to override this default action uírA

specify which module is t:he main module ot" the t-)rcíg,rar7: . Piirík-lZ
t./i"Zi ther. 'I3ck :m)..y at this module in order t:o find :z startiríg
address.

j:y.am'):.¢?:

71AIN ?RC)G1

If' tM: MAIN nícAule doe3 not Lave a M: ártirig ¿!(jdre: ;s Píink--lí
2s,súmés tn: a t, i t i 3 a t t h e írcnt o f Uu.? mcdule.

A starting ajdress i s defined i n t Fí e P 3 A ásseuíMer by
suµµ1ying a label w-i t h t h e "

.
E!'¢!)" pseudo o y . Most compilers

:s;jecitj a star'ting, address tor t.ije main module automatically, s o

t lzi s statem€·nt in: ually ri e ed n o t. b e u s ed (tor' rtxeéµtions, s e e

"Mic:noSoft f'Üñt3" a?I}endix). Th t" starting address rná'/ be in a n

ove: "lay ir desired.
4

,
g !)Éi' :i¿F

'í'hj.s ..:.?tioR rííay í.e useíj to give values to symbols which are
not. .ie!"ined ¿j}' aríy modiÑ.e in the program. ÍÑ7E33é defined 3ylT!bo]-s

are· the: i ús: éd to resolve EXIERNÁL. references :nade by the progrcm
,T.odu: es. i"he SVl7!t¡OiS can be ;'ivert absolute vaÉ-ues, or may be

-
defined a s a ') l u s c) r minus offset t o some ot.her sytnbol .

Fo r
cxa: nµle:

r;F: Fíl\'E CG¿tj.tf=1238c, flags = 101100118, CQljí'íT = //5,
31 : 10, S2 · 31, S3 = S2 + "i

;'¿t"jtÉ' that when a sytíibol i s defined áuu an offset to al'}other,
the expression following t he p i u 3 o r minus sign is evaluated
separately. Fo r instaríce,

TAFjÁtí Él % !3

-
2 + 3

is e{1|]ivaZent cc)
ijEFLHE A = b

-
5
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i

There are some symbols which are pre-defined by Plink--ll. A

list oí them is given in Appendix A.

4.10 CONCATENATE

A3 dUcus.sed in the overview, module 3egments other than the
program and data 3egK!ents are treated a3 common blocks, so that
each module 3Íiar"es t h e same memory space. íh e CONCATENAl'í

stztement changes a common block into a "concatenated segment".
In these, each module is allocated it3 own memory stpace and 71()

3hari[1g takes place. However, the space used by all modules is
concatenated together (in the order encountered) to form a single
3egment. Thi3 statement is useful for tasks such as constructing
a table where each module contributes one table entry.

The segmerlt3 to b e concatenated a r e listed, sieparated by
ccl7Í}ma3:

CONCATENATE CC)MXON1, COMMON2
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5 L'ef"iríing Program Structure

[g thU section the 3tate[i}er)ts th:"t cause particular [ií€: 3
ami (T!odules to be Iir: í.ed into the program and define the rnernc'ry

structure of the program a r e described. A s discussed in the
overview, Plink-ll groups prograrr, segments having similar
ci:aracteristios into SECTIONS. I n other wc· rd s , segments a r e

loaC,ecj into the same section until something like a change of
memory addres", or a n instruction t o start a rj overlay area i s

ericoun'íered. Then, a new section is begun.

5.} t'"tLE, L.T"RAlí!', .SEARCH

Iíiese :5ta(:em.erlt¿3 are used te define t he
.

R EL files aruj

librarys that will te tt,e ingut to the linkage e d i t . Each of
them is fQIl9we(i bv a list o f .

R E L tile names, separated I:y-

commas:

7'ILE HÁIN, FÁSS1.REL, PASS?

,3EAI?CH PASLIB
LIBRARY MATH.LIB, APF'LIB

The defatAt file type for these files is .RE!.. Ali of' fie
modules coritainec' irí fjÁé3 listed i. n t he FILE statement are
inc:luaed in the output prügram (éxce;jt for those snecificaHy
eliminated by a following statement). When the LIBRARY statemetN
Ñ3 L}3ec!, only t.hose LrlodLjle¿; deíining symboZs that were used Ly

Í::g-(j:}le:-3 -:Áready "Linked, but. not defir: ed yet, are selected. Thi s

Et'Á'ctÁon process Á3 known as a "library search", a n d is eommorCy
uz:üd fo r t !7 e ruútime support librarys supplied with mo ,í t
cc>[Aí:'iier,3: the size of" t h e program i s reduced, because orEy
Lho: :e 'iarts of" the ruritinie support that arc zetually nE!eded arc
Loa{je(! .

The SEi^íííCH s3tatE?rnerlt i s t. h e same a s LIBRARY exoeµt t1": áí
F"1ink-;; :"mzy make mritiµle passes through the file if undefirted
3yr'!L: boj.3 rerúain e v t" e after a 1 l specified files have been r eacl .

i'his (.<.M,?bility is provided because sometimes a library module
iía: s um-íet7íned symbc.ÁLs íhat are defined only 'oy module3 that have
alrea'.i}" L't'ei"i !_'a3sed over. It should hardly ever be neces:sar'y te'
u .s e ft: r:;cj¿:t librarys are set up to be loaded with a single past-: .

The mc: cjl¿les e: ícountered i n tiles loaded with. the FILE,
L'IÚRARY, a rj d 3EARCii statements a r e normally assignea to the
our'xent :-:ection, b u t other statements (de3cribed lat.er') c a Yi

override this default action.

5.: ' I!'JCLUDE, ExcLíj¡}£

These statemeüts apply to the file last mentioned in a FILE,
LIBRARY, or SEARCH statement, and are used to eliminate one or
more mociules from t h e lirikage edit .

Th e 3jodules are listed,
sieparat: ed by cor'iimas;
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Defiríing ?r"oj"am 3trueture
ZÉ

ÍNCI.U'JE 6!L)D1,¥OD2

fXCLjDE PíijD3

Tht' EXCLUDE statement prevents the named mc)dule3 frotT! being

included in the Linkage edit. 'nlheti t h e INCLUDE statement. is
used ,

a l l ujo(¡'jles except t h e ones named are excluded. TXi s

action occurs prior tc: any jLibrary search selection. INCLUDE and

ZXCL'JDE may riot be used on the same tile.
5.Jl !^ÁJDULE, SEGMENT

When the FILE, LIBRARY and SEARCH staterrler}ts are used, al.l
of the 3elected modules a r e usually loaded into the current
3ection. The.se statement override this default. action, and place
Siven modules or segments into the current section. The module
or segmerN names are listed, separated by commas:

MODULE MAIN, MOD5

S3EGMENT MAIN, "P!AIN, KÜD5

The SEGMENT statement m a '/ b e u s ed o rí any segment. Th e

MODULE statement should b e used only o n modules, and is the
equi'ja}ent of a SEGMENT statement on the program and data (ifany) 3egrrients oí" ti'r" rncj(juíe. Fo r instance, in the above (g)(a!Í}yle

the two statements have t h e saní e effect i f PÍCü) 5 hat: río data
segment.

5
.

tj !;EC'l'lÜN

The 3ECTICN statement is used to give arí t3 charac: ter riame Lo

the current section:
SECTION global

Tí':e name is used to r memory m a p repcrts. T f a name of
.

ítOOT
. l s used however, this sUítement h a S t ii e effect c) f

3!)ecifiying the main section of the program. This is the 3éctÁürí
t?tat will b e loaded f r om t h e

.
P A G f i l e t& e n the µroEra[n is

executed. Any oth(-?r sections are loaded by the overlay handler
(see Ü3cuss"Íon of overlays following).

5.5 N3SORT

Normally, the segments within each section are sorted so

that uninitialized ones are grouped at the end (an uninitialized
segment 13 onc' tf,at may reserve memory space, but has río code or
dat2 in it). 3orting a section this way minimizes the disk space
required t o store i t , since n o space i 5 needed to r t h e

uninitializc'd segments at the end. Note that the program must be

careful abcut initializing data in this cese, bec"iuse garbage is.

l e t" t in rnernc'ry i n the ur'.initialized place: s when the section 13

loaded. ir this is a problem, or if the user r"L'quire3 for other
reasons tíiat the 3eÉ,merlts within a section ij e left in inpnt,
order, the k'OS'2)iíT statetnertt tría y b e u s e d

. It applies b c) t h e
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currerñ: section only, mid has no arguments.

AM'ie from moving the uniüitZalized segmerts to the end, the
¿3ort.er leaves the segmerít3 in the order encoul"}tert"(] in the input
f i L ti 3

. However, the Fortran 5Kírik common .
i3 L hi' K

. is 3cirted la::t
(if" i.miizitÁalized). This is done t o facilitate the accés.3 of
Fortran prograíns to free memory.

5
..

{-)
.

!JA TA
.

C'cc.asioría!l'j it is convenient to grD'Aµ together all data
segMer]t3 of a grogram i n to a single section, for examgle, t. o

create a R0¥al: C.e prograt'n. Th e .DATA
. statement, which has hO

argumentz,, i s a s ed f o r this µurpose. k'he n encountered, a

.segarate section 13 created, and ail data segments are assiÉ'n(-'(j
to it, unless the É'IODULE or SEGMENT statements are used on them.
"i'hese 3t.atements override t h e FIL E

,
LIBRARY a rid SEARCH

statements.
t,,',;' :;CTii!¿|)

This statemer"tt may be used to end the current section and

cause a new one to be started» It has no argurnentsm

5.:1 L.OIÁTE

N()r¡n: il: y, Plink-l! a: ;sign:.3 memory addresses sequentially to
:;(:k',ínE±r}t..:', ass t h e y a r e encountered i n t h e iríput files. ]' h i s

st.atemerzt changes thr address where subsequent mernory allocation
will occur, and begins a new section. The new address must te
greater t h a rí o r equal to t he current allocation address.

Example:

F IL,E PROG1,PRCG2

LOCATE U)0C)H

PfCjIjULE É4C)D1

Ii) t.t": i3 exam?)te, the modules in files PROG'l and PROG2 are
loaded at the begi: 'íning oí" available memory, but module H O D '! i s

]Ü}id(: 'cÉ a t ¿}ddre3s %CJCJ0H, even if i t i s contained in PFtOG1 o r
Píí(")(";2.

Another handy use tor the LOCATE statetnent is the creation
of ¿"t "?atch area" within a program:

ó IJT PiüjG.COM
LC·CATE ?00
F IL E PRQ': 1,F'R{)G2,PEO(;2

This progreun has a "hole" Uartiríg at address: 107Fl and

extending up ¿jj :iddress 20OH, which could he used for ?atches
(3ee appc'íid, Ix t" ¿j r .

C O Pt !" i ! (? format.) P
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bihen a CC't'l fiZe is being output, "holes" created with the
L.()CATE statement ap'vear "in the disk file as well as in memorv: a

u
C(JP! disk (7ile is always an exact imalSe of what the program will
be kÜíczri >ciaded into memory. When a E'RG file is creat: ed, however",
t?: e iZíÑtf'· i S not ;)r¢'3ent i n the c!i sk file. only the space nEedf}"!

L'y each súotiorí is allocated, arid wben the program i-s execut: ed,
only the "global" section is loaded into memory by the operating
s:ystem: a n y other séctioÍjs a r t" automatical.l.y loaded E) v

iriitiaiizatioñ code generated b y Plink-ll, using the overlay
handler ( s e e d'-: -:cussi.on o f overlays t"oliowing). T h e global
3e{?tji")n is. the usually the first norí--overlaid section, or may Lv: '

specified ijjr' uz:ing the SECTION statement.

5.9 ACTUAL

As cÚiscuss·M : . rj section 2, each program segment is normalZy
rel-ocat.t'cl to execute at the memory address at which it 1.3 to lie
lüadecC When this statement is used, ho'Aever, a new sectiun j s

begtm, and ai! sbeglr;eríts within i t will be assigned executiorí
adáresses starti.n6' at: t:he given value. Th i s includes char1gi[jÉ'
the value of ¿i i t addresses referenced from inUde or outside
tf)Ü3e segment3 (presumably, t ti e segwer'íts will be moved at run
time to the correct execution addres,"). l'he ACTUAL applies only
Lo the new section (for instance, i t cáii) be turned off v i a a

SCÍ!"E¶Í) 3: :aterr:t?nt)

F (,} r cxat'íipíe, suµpoz:e i t 13 necessary to create a program which
h .i ? i r uri on a non-CP/t4 t y p e system which loads prok'rams ¿¿f;

address 40(J0H:

OUT PROG.COH
ACTUAL 400OH

FILL PROG. REL

l'lere, a .COY file i.s created haviñ[{ the code for PRC)G.1LEL at.

t he t'r'cnt., but ti"te addresses withia t h t9 code are adjuMed to
execute at uooo: i. This feature is also ideal for tasks such at
the creation of boots: trap mutines and I/O drivers 'A:íich have to
be mov ed to non-3tar!dard addresses before use.

5.ÍÚ FREEKE?40RY

'jfíen, a program requires t'ae address c) f' a n y free üternor'y

left. tiver after the program i.s loaded ( f"o r exarüple, the PASCAL
hea p' :'

. i'ii.u-í: will. use t h e First byte following Lht" µrograrü
for tríe free memory address by default, but thin: statemmt may be
u s ed Lo pt: t t h e f t e e me7r!ory at the current allocation addres3
instead. F c r example,

F I i. E FtliIN, MCD1, É4'L)D2, HOD3
F'lÍE1iMEMOU

FILE I!ílT
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Here, the space ust"d by the initializatiori code iri file INIT
is re-used a s free memory when the main program begirís exeeutien.
F:íF:EMEí4L)i"ll" jegirís a new séctigñ, which in this caso z:tarts with
IÑJT.

F'liuk-lZ creates a symbol named ".END." which Ir33 as itsvalue tríe free mernory address. Also, the words at symbols $P!EMRY

auj ?!-(EKRY are irñti.alized to this value (if the symbo2s exist)
for ¥icro3oft. and Digital Re3earch PL/l prcgrams.

5.11 Creating Overlays

i-!" a program is too large Lo fit into memory, C)'jÉRLÁYS tnust
t!í? used . Overlays are simply sections of the program which are
s e t u p t o ase the same memory area. When cníerlays are sgecifit"d,
arí overlay loader «íé:")dule i s ¿3Lítcg!naticaíly included into the
progratn. "7h e loa"ier reads t E) e ovcrlays f r om d i s k into rí]el7](-}ry
al}tota2ti(?,3']-ly a s required b y t he execut,irlÉ' progrzrü. 3 i lZ c e

yortiún.s of the prograín share t: h e 3éí m e memory space as tíie
prcgraín rup3, t h e me: 'aory requirmerít of the program is reduced.
The disadvantage, of course, is that the µrc'grarií runs more slowly
due tc: , the extr¿.? time ríeeded to load the overlays from ciisk.

"i'he se statements a r e u: seci to define overlay structures.
Normally, arbitrarily complex overlay structures triay be c:reeteci
with no tüodiíícatLoas 2 o t h e program modules, 'd u t. some rules
corscF3rT: ir!x', calíiog sequences and accessing data must be obeyecj.
É!SO , the overlay structure UíouLd be organized to minimize the
m.imber ^ times cverlays have to be loaded i n : if a program loop
that 13 executed 1C)O,0ÓC times has to switch from oríe overlay to
ano¿?iUr each tiiríe, and it takes .05 seconds to lo: ic! an overlay,
the program will r u n fo r almost three hours! So ai e COlt" these
Ís3'jés wilt Se discussed more fully later on.

An O'JZRLAY AREA is a group of overlays which share the same

memory aciijre3s. 'Fo cre¿ít.e a n overlay area beginnir:g at the
current mern.ory al.locatioí'í address, t h e BEGINAREA statement i 3

used (nú arguíaents). Each overlay area m u s t b e erided b y a f¡

ENDµ.REA statement.. Each overlay within the overlay area is beguu
t:y an OVERLAY Mmtement. This i 3 followed b y FILE, LIBRÁ2Y,
3ESÜ?CÚ, HUIÁJLZ, c)r 3EGP!EXCT statements to place the desired items
iríto t. I') e o'ierlay.

Here is a simple exarnµle:

OljTPUT TEST.E'RG

FILE E' 1

BEGIN ovER!.Ay FILE F2
OVERLAY FILÍ P3
OVERLAY FILE FU EN!)
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This commmjci creates a rjrogram uamed TEST.PRG. bihen it is.

loaded by the operating 3ystem (
o r t h e EXECUTE utility it" a

rion-P')OS operati.ng sysAem is being U3éCj) only the code in file mj

13 loaded: this 13 reCerred t o a 3 the RESIDENT section or the
progralí?. Then execution begi.ns. Suppose a call 13 made to >")í7ié

c od e from file F 2
.

The overlay loader is automatically invoked
to read that overLay from the .PRG fiLr', and t.hen a branch is
made to the called routine. Later, if a call is made to code in
F 3

, for example, F3 will be loaded, over-writing F 2
. If' F 2 i s

callecj aga.iá beCore F3 cr F4, however, no disk I/O need be done
.sUnce t h e required overlay i s still i n inemory . Note t ha t.

overlÁy3 are not stored back OIl di3k when they are over-writteri,
and a fresh copy is loaded the next time the overlay is needed:
the "'RG file is never modified.

Plink-ll accomplishes these tasks by replacing an address
pointing to an overlaid routine with a call to a small piece oí"

code which calls the overlay loader, to insure that the proper
overlay is in memory, and then jumps to the overlaid routine.
"!'hi3 piece of code i s callpbd an OVERLAY VECTOR. Note that : j

program can either call c)r jump to an overlaid routine. However ,

time user trmst insure that when a return to the caller is made,
that the caller is still iii memory. In the previous example, for
iristarjce, if F2 calls F 3

,
F 2 will be smashed by F3 before the

ret: urn to F2 is made, resulting in a program bug. F2 could jump
to F3 LE'1th río problem, ho\R/ever0

Note that Plink has no way of' knowing whether an addres3 in
a fj overlay represent3 code o r d a t, a

. I rj this example, r c) t"

instance, if' F2 references F3, it is 'llway3 assumed to be a cali
or jump: data can't be accessed from one overlay to another i'i
t h e same area. A more exact rule for how data m,ay be acces3é'!
within overlay3 will be given shortly.

In order tc more easily discuss overlay structures, Memory
Diagram3 such a: si figure 1 will be used . In these diagrams, the
vertical dimension represents memory addresses, wi t P) lower
adc!rés3és at the bottom. Th e horizontal dimension is used tÍindicate where memory locations a r e shared. i n figure 1, fo r
in3tance, FU reaches all the way from left to right because ii:
share3 it3 memory with r:o one: it is resident. F 2

,
F 3

, arid FU

Mare the same memory qpace within the overlay area. Since F3 is
larger than F2 or F Lj

, 3o[ne memory is unused when these overlays
are in memory. Th("3e wasted areas are shaded in.

E
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FGure 1

Nóre t'han one overlay area may be ci^eateci. Ény additional
ones a: "e allocated to the next available space in memory, as ia
t h t? following command:

ÜV'fPUT TEST2

FILE 5'1, F2, F3, F4, F5, F'6, F'l
BEGIN O\'ERLAY 3EG MOD1

O'.'EP,LAY 3EG MOD2A, Y(JD2B, MOD2C

0'!EELAy SEC: M0D3 END
BEGIN G'JERLAY É4OD MOD4

ovEáLAY SEG MOD5
OVERLAY' SEG HOD6 END

Here tw: j ínc!epen('ar]t overlay areas are created. One overley
!" r o: n t i". e fí:uit a n íi o n e f" r om t h e second m a y b e i t": memory
simultaneouSly, as :shown in Figure 2

. Ar,other feature of thi::

command 3hou!d be noted. Al i o f t h e input fiIe3 are simµl,'
Usted irj the beginning, 2ñcÍ the desired segments to be overlai j

are pulled out via the SEGment or MODule commands. Therefore,
most of the data segrríerits and common blocks will be allocated t)
the resident section. This is usually desirable, as ariy dar-a iian overlay may be smasthed when another overlay overlap"cíng it i:í
memory is read in. ánother way of accomplishing thi3 task is tj/
u: Ung the .DATA. stM: ement outside of the overlay areas: thl ;

will autematicalZy pull all o f t h e d a t a segments and commcm

bíoí: P.-s out ^ the overlays. If it is desired tc have a dat é

segment assigried to t h e same overlay a s i t s related µrograii
segemetit, the NODULE statement could be used instead oÍ' 3EGMENT,

2c3 shown for MC)D4.
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Figure 2

Notice that: in Figure 2, the second overlay area starts in
memory after the largest overlay in the first area. The SHARE

3tatement can be used to cause Plink-ll to ignore the followiríí',
item when calcui.ati.ng t h e maximum size o f a n overlay area.
Suppose, in the example of Figure 2, that Mocj3 u

-
6 will never

be áccé3sécÍ when Hods 2a -- 2c are in memory. Then the program
could be made slightly smaller a3 follows:

OUTPUT TE3T2A

FILE FI, F2, F3, F/4, F5, F6, F7

BEGIN OVERLAY SEG MOD1
SHARE OVERLAY SEG MOD2A, MOD2D, MCD2C
O'JERLAY SEG M0D3 END

BEGIN OVERLAYÍ MOD MOD4
OVERLAY SEG MODS
OVERLAY SEG MOD6 END

The rei: u1timg memory organization would b e a s shown in
Figure 2A. When the t2oci2a - e overlay is in memory, none of' the
others may be. When Mocil or Mod 3 are in memorv, one of' ¥ods I-f

-6 may be in memory simultaneously.

.
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Figure 2a

Another mechani.3m for creating overlay sÁ.rucÑúré3 result: :

from the fact. that the BEGIÑAREA and ENDARZA statements may be'

ríested to create overlay structures u p t o 3 2 levels deep, a u,

shown iri the following example:

OL'TFUT TEST3

begin D'¿'ERijAy seg mod1
C"/ERLAY 3EG MOD2 BEGIN OVERLAY SEG MC)D4

OVERLAY 3EG MOD5
OVERLAY SEG MOD6 EN!)

CA'ERLAY 3EG MD3 END
í7íZ.E FI, F2, P3, u, F5, F6, F7

In order co discuss this overlay structure '(see f'igare 3),
:-iome new t(2r"Tliríolc!S'/ must b e developed. Ever y section of ¿i

program i 3 assigned a LEVEL NUMBER. Resident sections a r (

assigned a level number of zero. Whenever a E3EGINAREA cowmarid i:
entered, t h e l evel rnimber i s increased b y one ,

a n d i t i :

decreased by one at an EH'DAREA statement. In Figure 1, Fi it'
level zero, while F2, u and FU are level 1. In Figure 3, MGDs '

t!":ru 3 are level one, and MODS 4 thru 5 are at level 2.

É'jer y overitmid section h a s a rt ANCESTOR. A n overlay's
ance: 3tcr is the last 3ection defined prior to the beginning o!
the overlay area and at a lower level number. In figure 1

,
F 1 i :.

the añcé3to!" OZ' F2, F3 and FU. In figure 2, the global s'ectior
13 the ancestor oí all tht" overlays. I n figure 3, the globa
3ectjor} Is tiie ancestor of MODS 1 thru 2, 3 while MOD2 is the
áñcM3tor of MODS Lj thru 6

T Pi e ANCESTOR3 u t a n overlay consist o f t h e overlay': .

ancestor, the ancestor o f t ha t overlay, a rid s o o n , until ¿-

resident section is reached. Notice that the number of ancestors
an overlay has 13 equal to its level number. For instance, i r

figure 3, the ancestors of MDD5, which is at level 2, are NOLL-

and the re3ider1t. section.
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Conversiely, a sectionU DESCENDANTS consist o f ali those
sections which have it as an ancestor. Th e descendant3 of HOD2

are MjDS Lj thru 6*

i f
f t

t · r · · · " t M(JD4 l
_

i e . . * . . t l
! 0 * k P 0 · i i " i · K · · · · \ i

l
i — — — — - — l

' MODS t l i

: : : : XOD6 : :

i i ! t
t é i é

q t l t
j i i l

l MOD1 I MOD2 : MOD3 l

i t ! i
i l l !

i $
i i

l resident section :

l t
i i

Figure 3

Now the rule f o r accessing data within overlays c a n ') 'i!

explicitly stated: data within an overlay may be acces3ed only
frorn within t h e overlay, o r f r om o n e o !7 t: h e overlay': :

descendants. For instance, data within M0D2 may be accessed onl,'
from within MOD2 or from MODS u thru 6. The data within MOD1 may
be accemed only within MOij1, Unce it has no descendants.

Plink-lí works with t h e overlay loader t o guarantee t.hc
"data access r': ile" by obeying the following rules:

1
. Whenever an overlay 13 in memory, ejLl of 1jÜ3 ancestors must:

b e in memory as well. Fo r instance, i i' in the example of"

Figure 3 MOD6 were to be called with ñ(j cali to MC)D2, MÜD2

would be automatically loaded anyway.

2
.

The overlay vectors are never used '4hen an overlay accesse: :
a descendarit. Th i s rüearís that a n y in;3t,ructions r: hich
access data in this direction are not rnodiíieci.

The SHARE statement may be used on an entire overlay area.
In thi.s case, the size of the overlay area is not included in the
maximum size of the surrounding overlay area.

5.12 Selecting ar¿ Overlay Loader

Normally, the overlay loader must reside on di3k in a tilenamed OVER!-AY.REL. It should not appear i n a FILE, LIBRAEY or
SEARCH statement.

Three versicrl3 of the overlay loader are supplied orí tht'
Plink-ll distribution disk. OVERLAY.REL is the standard loader,
and require3 a Z80 (") proce: ssor. OVERI.A?8.REL is a. loader whici,
will run orí an 8080 (*) processor. It may be selected by using
the I8UO 3tate[nent, which ha3 no arguments. There is also an
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OVERLAYD.REL file. It contain3 a debugging overlay loader which
display3 messages o n t h e console indicating what overlaid
addresses are being called, and which overlay3 are being loaded.
The mexicr'y ri}aT) A report will be helpful in interpreting these
r7íe33age.'3. This loader will also execute o n a ri 8080 processor,
and mrqy b -e selected b y uMmg t h e DEBUG statement, with no

urgu"mentm

í' o r examnle, supposE yo u have a Plink-ll command filePROG1.LAK which links some program with overlays, and you wish to
create a verUon of the program that uses the debugging overlay
loader. Typing

PLINK-II DEBUG @PROG1

would create the desired program.

(i') Z8ü is a trademark of Zilog.
(w) 8080 is a trademark of Intel Corp.
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6 Tran: 3feT of Control

Ariy Plink-ll statement m a y be optionally preceded L) y a

LABEL, which is simply an identifier followed by a colon:
[. 1 : FILE PROC1

These ]-abel3 may b e u s ed a s branch points with 3otne sUmpie
3tatements described here.

The GOTO statement causes a n unconditional branch to the
given label:

GOTO LI

When this 3tatement i s used , Plink-ll searches forward
through tiie input stream (wherever it is coming frotn, see section
3) to find the label. If the end of the input. is reached without
finding it, the input stream i s reset t o t h e front, and the
search begins again. If input is coming f'rotn the console, it is,

reset to the beginning of the current line only: trarísfer of
control statements are generally L}3efu! only when input is cominé{
from a disk file.

Since this search process i s rather slow, t h e ñACKTO

3tatement is supplied. It is the same as GOTO, but resets thíí
input 3trea: 'n to t h e front immediately béfort"' beginning t h l'
3earch. It is therefore faster when the label µrecede3 the goto
:tjtatemerít.

Either GOTO or 3ACKTO may be preceded by an IF 3tatemer¿t tv
create a conditional branch. Th e IF i s fo2í3wed by a simyjn'
relat.ioual test, as in the fo1lowiri¿ example:

IF /É1 = 'Y' E3ACKTO l-2

The relational test ccnsists of two 16-bit values 3eparate(i
by one or' two relational operators. from the set ::, <, a rid >

,
which m e a n "equals", "1esx: than" a n d "greater tharú',
respectively. For example, to test for "not equal" críe would use
"<> ".

The transfer of control statements beccme useful when thú
input stream performs alternative actions based upon operator
input, as described in the next section.

4
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7 Console Input/Output

This section describEs stat¿M{nent3 that can display mE·s3¿ges
and get input from the console. When these statements are ü3égg
in an "e" file, i ri conjunction wi t 12 t h e transfer of control
statements given in tjjé previous section, füink-IT cari be used as
a program cont"iE,uration 3ystem that generates different verUons
of the program ba3ed OIl operator input.

Th c: DISPLAY statement takes a s arguments items t c) b e

displayed c.rí the cor}sole. The following itemcj may be displayud:

literal -- the literal is (ji3played a s i s , without the
surrounding quotes.

TA B
·- a tab character is output.

C R

- a carriage return/linefeed sequence 13 output.
BELL - a 'J7H is output.

16-bit value - The value is di3p1ayed in the current í"aciix.

H E K

- this does not cause any display to take place',
tut chal?ge3 the radix that all following 1Ó-tNt
values are printed in to hexidecimeü_ Ttiis 13

t h e default a t t h e start o t" t P! e DlS?!.!\'t'
staternent.

2)ECIMA!J ·- this dUplays nothing, but change3 the 16-bit
value display radix to decimal. Leading zeroes
are truncated.

Here is an ex: imple of DISPLAY u3age:

IJÍ3PLAY BELL, 'Linkage edit completed', CH

Hiere a r e triree commands f o r getting vaZues f' r o m t i'í e

operator. They a l I require a local variable a 3 t h e first
argument, which is where the value will be stored, and optionally
take a CR as the í:econd argument. When used, this will caú3é ¿j

carriage-return line-teed to be echoed following the operator": .:

input.
The GETVAL state7EeÚt inputs a 16-bit value in any of t,he

alíowU for"tñ3. ?R044PT inputs a single character, convert3 it to
up'per case, and irtterprets: that as a 16-bit value. GE1"CHR is the
3áWlé, but requires the operator to hit the return key after the
single character has be en entered. Thi s gives the operator a

ciiance to inspect the character and/or correct it,
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Here is an example of how the in?ut/outpuÍ: statement: s rnight
be us3£?cÍ. Suppo3e w e have a program that uses some special
puri)o3e c!at.a communications haríware that comé3 i n t wo

variations. Three modules are written which have the same ENTRY

sy{r|'Dc;I3 but jifferent code tc support the two ver siorjs of the
hardware, and a third module Í'o r testing purposes. A single
cornmanci can Link all three versions of the prc}Eram, asking the
operator which version o f t h e data communications driver 13

waut~7:

A S K :

DISFLAÍ E3ELL,'Enter C) for ACHE 510 Modem',
' 1 for ABC Electronics Modem',CR
'2 for self-test loop z>'

GETVA!. //1, CR

IF í/1=cí GOTO ACME510

IF //1=1 GOTO ABC

IF //ix2 GClTC) SELF
BACKTC) íí3K

áCME5l0: FILE ACME510
GOTO END

ABC: FILE ABC
GOTO END

SÍLF: FILE SELFLOOP

END: ·

The correct file i s linked depending o n t.he operator': :

selectiori. Thi3 particular µroblem could have been handled by

having three 3eparate link command Tiles, but what if a z:ysteri
h a 3 10 vérsiorjs of one module, and 1C' of a 3econd module? Théti
jglj versions c' f the program are po3sib!-e, and the interactivc
methods ofí"ered here are clearly advantageous.

Another way Lo handle t- h e above example i s t o use tht'
"concatenated I!)" ítíechanism described earlier to create a label
to G"JÍ!'0 by appendin2, the operator's resr: Fonse te-. a label prefix.
Also, the three modules to be selected frorrí are combined herú
into a library, arid the INCLUDE statement is used to 3elect thr
correct one.

FILE DRÍVERS.LIB
GETVAL t"i ,CR

IF //1>2 BÁCKTO ASK
GOTO LAB^//1
LAi3ci: .INC ACME1C) GOTO EK'D

LA61: INC !!i3c GOTO END

LAB2: INC SELFL'JOP
E h' D :

-:€
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Appendix A

- Pre-Oefined Symbols

There are a [ e kl global symbols which 3!"é pre-defined by
PLink-ll before the linkage edit begins. They are listed below.
The user should not attempt to define these symbols, as naming
confíicts will result (except i n t h e ca: 3e of" .MAIM.) . Future
versÁons of Plizk-II may have more of these symbols. They will
be of the form .XXXk., so the use of symbols of this forní should
b e avoided.

.
E N i)

. - This 3ymbol has as it.q value the address of free memory.
Normally, this will be the addre3s of the first byte
above the program, b u t this default action m a y b e

changed via the FREEMEMQRY statement.
,,P!ALÑ. - This symbol may b e defined b y t h e user, or will be

defined by Plink-ll otherwise. It lías as its value tííe
st.ar'ting address o f t h e program (3éé t n e Mi t Ñ

statement).

.OVLt. - This is the entry point to the overlay loader used by

the overlaid symbol vectors.

.
Li) A I)

. - 'íhis is another overlay loader entry point which i:: use(j
to load sectiorís o f code i n

.
P R G f'iles which a r t9

resident but no t loacit"d b y t h e operating system 2ü

execution time. It may also be U3écj by the program t.o

cause any overíá'/ t o b c loaded .
Th e A regj.3ter must

contain the overlay number. These numbers are given iñt

the memory wap A report.
.(JVEX. - This symbol µoints to t h e last instruction 'i n t ht'

overlay loader before control i s transferred to th'
overízy. It is useful for debugging (breakpoints can".
be set irí an overlay until it is present in me: zory).

.INIT. - 'fzis symbol points to t he initialization code f o r ,t

!jroSram containing overlays. I n such proqrams, coritro"
13 µassed to the overlay loader's initialization rcutiru'
after the progranz is loaded. Nhen the overlay loader i: :
fir,ished initializing itself", it jumps to this label
"Ilze linkage editor generates code here tc load residerc.
sections of the program rió t loaded b y the operatimj
syátein (usiríg the .

LOAD. entry point i n the overla,'
loader) and then j umps t o .MAIN. , t h e true .startin,í
address oí the program.

in additicn to the above pre-defined symbols, if a Nicrosof'.
format. REL file wa s included a s part o f t :n e inµut, and Pía ;

defined a global symbol named "$tdEMRY", then the value of .END.
!3 .st.üred at that address. The ?¥EF!RY 3ymbol is handled the sam-
way for Digital Research PL/I programs.
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Appendix B

-
COM and PRG File Format

CCM File Format

cori fGÍé3 are che standard executable file accepted by CP/M

type operating sysstemm ]' he y a r" e designed t c) b e loaded into
memory at address 1 0C'!il

. Therefore, disk addresses equal memory
addr{±33es rniaus 1009i. Ptink-lí places a 7 byte initialization
routZne at addresm 1OOH which loads a pointer to free memory into
the stack register and then jumps to the start of the µrogram:

LHLD 6

SPHL
J M P .MAIN.

If the initialization routine is not Hanteci, a "LOCATE 100"
3tateraent may be u3ed to start the grogram at 1()OFi, overwriting
i t . Hopefully, the first executable in3trLÁctions of the progrzm
would be at the very front.

.PEG File Format

PEG files are out: µuc files that can be executed directly
only orí Phoenix 3oftware Associate's PIJOS operating system. A

utility program is supplied to execute these programs under' CP/M

type operating systems (see appendix) .
A P li G f' i ! e must b e

created if over>U are used.

PRG !YÁé3 have a 128 byte header in front which has the
following format:

PEG file header
Address Size Contents

{hex) (bytes)
O 6 Program ID
6 3 Date linked (µacZed BCD)
9 ? Time " "

~
C 2 Minim-am PDQ3 version and revision

required for execution
E 2 Program version and revision

i ó 2 Required program memory space
1 2 2 Metaory load address
1 u 2 Program starting address
1 (j 2 Frogram load size
1 8 2 Requested stack address
1 A 2 Address of overlay table
1 C 1 O O ?,eserved for future expansicn

When the program is to be executed, the minimum PIJOS ver3ior}
a n d revision number a r p checked against their current values.
Loading continues only if) the current version 1.3 greater than or
equal U) the version number given in the headeru In this h'ay,
programs us-: Zrig new PODS feature3 are protected aqainst execution
under operating 3ystems uot having these features.
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Next, the total amount of memory needed to run the µrof"t"arn
is cñecked against the arnount actually available. The execution
i s aborted i f n o t enough memory i s availaüZe. Thi s check
r)re'}er}ts programs from being executed which might fit. into memory
initially, out will smash the operating ciystem when overlayc: are
done.

If the program FÉas3e3 these test3, it is loaded from disk
(beginning after the header) into memory (at the specified memorv
load address). Only the amount of the program given in the load
sIze field is loaded: the rest of the .PRG file, if any, consists
of cjverlay3.

k'fien lozding is complete, the 3tack register SP is 3et to
the value given in the PRG header. I r this value is minus 1

,

however (FFFEY), SP is loaded from addre3s 6, which contains the
highest ad.dres3 available to the program (recall that the Zbo

sNack grows down in memory). Finally, control is transferred to
the given 3tartin3 address.

Mcst. ::€ the other information i n t h € P R G header rrtay be

printed by u3iné, the F'DOS VERS1ON command.
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Appendix C

- More Plink-ll Examples

H e r e , some examples that illustrate a few points riot brought
up !'al!y in the body of this guide are present.ed.

Example 1

Suppose you hare a program consisting cjf just one module,
containecj in tite 'IEST.REL. 'Co prod'-íce a t" i le TEST.CCJM t. o
ey.ec'utp·?, just type:

Plink-ll FI TEST<cr>

Recall that the name of the output file defaults to the name

of the first input file (the only irl?ut file in this case). Th i s
13 a Mnaple .link, with n o memory m a p or other opíionm T h e

module must have a defined starting addre3s, and río external
symbols.

-Examµle c

.Suppose a program. ha (3 been created consisting CC three
rnodiñes: MOD1, 1'1002, and MCD3. Each of these mo(ju]-e3 exists irí
seµarate disk f i l e s3

, called MOD1.REL, MOD2. E:I'L and ¥CD3.AEL.
t4(j711 is the module where execution is to begin, arid it ha s a

defined starting address. To create a C OM file ready fo r
executíurt, execute Plínk-íl, and in re3ponse to the prompt, enter
the fo!!c4wir¡K command:

OUT PR(JG.COM
E' I MOD1, K!(JD2, MOD3
MAP M it
E'Z?0RT;

I!' 'a c íáeiíto r y m a p reports will b e written t o disk filePR(J'G
,.

EAP. When Ptink-TI has finished, enter Q (followed by a

carriage return) to terminate it.
Example 3

Suppost" that it is desired to add an !,/0 driver for a line
printer to the system. The I/O driver is to be loaded hijzh up if:
memory, so that it will not interfere with normal user programs.
'Ñhen executed as a normal program, the driver is to automaticalln,'
load itself into the correct Udress and stay there until the
computer is powered o í f . This is easily accompíLished by using
soíne of Plink-II's special options.

x
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The proiz.ram will consist of two modules: the driver itself,and 2 loader module. Suppose that t h e printer is interfaced
ttírüugh a single port, number 90. An input from this port gives
the printer st{aLus: a zero indicates that the printer is ready
to :zccept another character, while anything else indicates that
tñxi printer i s li o t r e a d y ( gower off, o u t o f paper , p t c .

)
.

Cnaracte: r3 are printed by writ-lag them to port 90. The driver is
used tiy calling it with. a character t o ') e printed in the A

register. '!'he following Z80 assembler code makes up the driver
m: AuZe:

. I DZ N "r FúílVEií

.ENTRY PRINT
O
7

PRINT: MC)V C
,

A ;SAVE CHARACTER

. .
WT : I t': g OP! ;WAIT FOR READY

C P t O

j R N Z
. .

'A' T

*
!É

}q t.") V A
,

C ;RE3TORE CHARACTER
Glj i; 9 or, ;C)UTPUÍ IT
E E T

.
EN D

A module is y'oc!uced with a single entry r)Oint, PRINT. ÑO W

fc'r the Plink-ii ir:put. The following Plink-ll command is placed
into a t"ííe called PRUTER.LNK:

{j UT Fití¥'FEF..PRG
FILE LOADER
L 3C 0F600
i'íLE DRIVER
M A ?

Finaily, 3i^ter assembling LOADER and DRIVER, typing:

Plink-ll QPRINTER

caüsé3 the de3il"'ed program, PRINI'ER.PRG, to be created.
h'hat. happens when PRINTER is executed? Since there is a gap

between the LOADER a n d DRIVER modules because o f the LOCATE

statement-, PZtnk-.ií includes t: h e overlay handler into t h e

program Cíuly thcí LOADER module i s loaded b y the operating
:-3ysEerr,: initialization code generated b y Plink-ll calls t h e

overlay Loader to Load DRIVER. In other words, the LOADER module
doesn't. have to do anything but return to the operating system!
Ail the rest is taken care of automatically.

If at. a Later rime it is desired to load the printer driver
a t a í':.iffererít address, this ín a y b e accornplUhed by simply
changing the ar'gumeíñ: to the LOCATE statement. Neither of the
mcdules would have t.o be re-assembled.
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Appendix D

- MicroSoft. hints

A3 descríbrd earlier, Plink-ll will accept MicroSoft format
li E I- (relocatable) filú a s input t c) a linkage ed i t .

Th e

MicroSoft format i.s rapidly becoming an induínry 3tafjdard for Zi3tj

¿Ümyi!€r' output. Hewever, several manufacturers ¿j r e selling
oomµilers which output flies that look like y,icr'3.so['t's, but
actua1-!t' contain subtle differences. Plink can handle some of-

t Pie.' se 2 s i s
,

a n d scnr.e cá!í be handled it' certain restrictions are
maintained, b u t othRrs h' i I l n o t wo r 'k

. Also , t4icro3oft.
gerj.cdicaliy lnake,3 minor changes t o t h e format. i rí order to
3u?)Kort new language features.

2'lze list below indicates which co!npiíer3 have been checked
out. with Plink-II. U3uaily, lower nambered versiT)n.7 are aZsa
hancñ-e'l correctj..y. If' a comyiler you wish to use is not on thiu:

list, eit.7íc"r insure that it outputs a format com;iatible with a

listed eme, or contact Phoenix Softwar~ As3oc)iat.es'|.

MicroSoft..:

- Coticl tk
0

()1 : in 4f(jÍ, the SECTION st.atenient may not }j¢3 used.

- Fort: 'zn !3.31: the b2arík common i 3 autow?tical1y renameci to
.3LNK. by Plink.-ft.

Crotnt"mcÍ: ):
- cotoÁ j .

n i

IJigitxU i"nearch
-

P L /' i i . 2 : the indexed ."LRL files are riot snoported: they wLtl
have to be ccnvertec' to normal form with the LIB program.

!4T Micr('Syst: eri13:

-- Pascal MT+ 5
.

1 :
*

E R L Tiles designed to 'j e' input to t h e

disa3seK: blt""" are riot supported. Also, the MAIbi statement must.
b e us e c! t o ¿L")dicate the main module of the program Unce these
.7iEi fiin do nc:t 3µecify the starting acdress.

'ü'be rj using t·Rc.ro3oi^t format files, t. k e following points
3houLC be rememberea:

1
. When overlay 3tru¿?t.ures are ere: zted, a common block may !jof

share t h e same ni-uí:ory 3pace with another common when both art'
ac(: es:';["(j by Loe Gfa m e rüodule, or error //93 will result. 'i' Pi i S

is due to the fact that fix up addr"ess:es are given in terms oí"
memcmy addresse3, addresses i n overlapping commons a r e

aw.bií.tuou3.

2
.

A runtime úppory library is proviciei with most compilers, arid

it usually must be specified via the LIl3EA!UY comínand (i.e. it
%

i s 3É¿Tchej o l2 ":- y o n '2 e )
. ílowever, '7 o m e compilers u s e t h e

automatic .2i.trañy search feature that i s offered i n t h t?

1·ficr'oSoft forínatn Ir these cásé3 the LIBRARY statement tíeed
not be used, edltt7olÁE,h it will dc no hartn if entered.
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Xpj: :endix E

- ?SA Usembier Hints
?'t:is appendix 13 a list of" hints which may be of help Ir

3ett.ir;f: tzp P2-)A Assembler rljodule3 for use wit: h Plink-ll.
3Y!45()L.S

irAernaZ ímd External symbols a r e created b y uz:ing t h e

.!('¢TEltN arig .ZXTii"!íN pseudo otierations. .ENTRY is used íc- crt: atek

ent2"y-?(3i!z¿ symbols»

3'w'í !'UIE3

'ñhen a3se,mbli¿'!S a module for use with Plink-ll, do Rot U3é
t. ii e

A
? A íj 3 o r .

X L. I N K switches. Do u 3 e t h e .PREL a ri d .LINK
3witches (?.hese are det"aulCs). Yo u may use the .PHEX switch to
get ar} á.SClí .REL file, but usinq .FBÍN (the default) will result
i n a 3avínEs of CíiS'Yi s;nace.

|f{(")L"j: .E 2¢,'iY'E

&i'Kays3 use the .IL!)í!'ÍF operation to give each module a unique
r, 2!'!x: . If' yot: d: :m't, the modules will all have the narüe .

MA T tj
. ,

crczt.íng r:am!:1S c:on!"íi'cts if Plink-ll statements refereáce thcc: e
tK(3d¿}°E's or tí": eií" µ!"Gr: :"¿'7l m"td data segmentm

. tí) 't: l": '3euci¿.: Jí.-'

íjo not attempt. t u L o a d some c o cl e c) r data at an absolute
ad{drU·s3 by using t.iie .LDC pseudo op with a number. If you want
t.. o Z o ad scünet!ii: 'íg a t a ri absolute memory address, make i t a

eeyarate module or co[nrRor? block, a n d use the LOCATE statement of
F'iir: k-ll to ;:'ut Li) where you want it. Error //50 will occur i [ an

-Aié::ípt 13 made to 3?("Qiry an ?1bsolute load address in a module.

STá?'íikG AI:DRÍS3

A label shoi-: íí tie svgplieci with the .END pseudo op to define
t h e iÑ:,,ír'tiríg Addres3 of the main module of the program. If any
otlier modulas to be linked also have a 3tar"ting address, it is t;¿

goc.d idea to use the MAIN statement oí' Plink-ll to indicate the
m a ! rí module.

Álterrjativm.Iy, ma'<e the starting address .MAIN., and declare
.

y; A :í !\'
.

a s an .INTZRN symbol.

The s:tarting a¿7d?"e3s KAY !¢07 be an absolute symbol: it has to be

relative t O 3C)lTjé module.
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LIBRARIES

Libraries may be created by using the .PRGEND switch. thi s

re3u}t".s iii the creation of a ñé'A module startir}g at that point.
Alternatively, iriclividual REL files Lñ3j¡ be concatenat,ed into a

sinKíe file by most file cq'W utility pr'oBram3. On e has to be

careful, However , that. CNTL-Z is used as an end of file conditi.ori
for ASCII files, i:ut physical end c) f f" i 'l e 13 used for íjíNARY
i"'iles. Binary aíxi A3CII rnodules m a y b e mixed together i n a

líi"u"ary. Mcrosoft. and PSA REL files may not be mixed in the
same 1ibrün"y.

MEMORY YAP

If' the ?1 report of the memory mag is warited, "use the .PROGID

pseudo op t o defin¢? t h e prograín name , version number, a ri d

revi.míoü riumber' .

CC)MMGN BLOCKS

'to make a cot"g3()í) b'Lock, declare the common block name to be
an .EXTERN irí each module that must reference i t . The comrnon
3hou!(j Y:ot lie cleclzred .INTERN by any module. Then, use .¡.GC to
defirie the- common. For example,

.EXTERN IA13LE

b

D

V

.
LDC TABLE

.-A : .WOiÜj ")

2· : .BLKf3 I '"

C :
.

ASC II "ABCDEFG"
.EEI-OC

declares a common named TABLE consisting of A, a word, B
,

1 t)

bytes 2on¿, and C
,

a n ASCII string. A useful way to handle
cornw3713 refeTenced i n several different modules is to keep the
common definition i n a separate file a n d u s e t h e .IN3EET
statement 'l.c include it with each module.

ddemeir:óer that most. FORTRAN compilers will name a commcni

.
BLNK. if the programmer cjoé3 not give it a ñáú)€.

DATA ÁREA

objects are placed i h to t h e data segrnent c) f a module b,'
precedinE thern with a .LGC .DATA. The programmer may .LDC .DATA.
over and cver again in the prot"ram: each defiriition is added orí
to the end of tbe previous ones. For example:
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.
L U C

.
DA TA

.
F OQ : .'dC'?D t;'

BAR: .BYTE 55Fi
.RELOC

*

0

0

. LGC
.

!)á TA
.

y T li :
.

Iy'O R D TABLE
J'ABL.E:

.
13L KW 1 O C!

.
RÉL')C

t"é3érvé3 space fo r fo ur variables i n t h e data seginent.
Plink-ll can be instructed t o load data 3egU}ents and common
blOCkFy anywhere l-n memory via t.b.e SEGMENT statement.
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Appendix F

- The EXECUTE Utility
PEG output files ríiay be executed directly only under Phoenix

Software Atmocíates' PÍjOS operating sysNein. The FX"CUIE utility
program !3 provided to allow them to be executed on aríy CP/l'f type
operating syStem.

To perform this action, enter EXECUTE í"ollowed b y t h e

standard command t ha t would b e given t c) execute the program
normally. For instauce, suppose a program named COPY,PRG is to
be executed with two file names a3 arguments. On a PE'C)S sjcstem,
t h e operator would e n t e r

COPY FILEA FII-EB

but on other systems, the operator would enter
EXECUTE COPY FILEA FILEB

The EXECUTE rropjram loads the program for' execution exactly
a3 PODS would, incíudirig the initiali.zation of' all memory areas
from addre: ss zero to 100 hex.

Sometimes ft may be desirable to create a COM file that
execute3 a pm"ticuíar PRG file, to 3áVtPP typing ir a µrogram jgt

frequeí'ít1y used, o r t Cj create a program for unsc'jp!}i3tic¿2t.ed
Ll3érs. EXECUTE µer forms t. h i s function also, t: y g 'i v i n g a 3

arguments a slash (l) followed by the name of the PKG file that
wi"!.l be executed, ¿'}nd the name oí' the COld file that will execute
that particular ?EG file. The COM file name and drive id default
to LLe PRG file counterparts. Continuing with the above example,

EXEC'JTE /COPY COPY

would cn"eate a specialized versiori of the EXECUTE utilty named
COF'Y.COM, which would be configured to execute the CCiF'Y.PRG filedirectly. This could have been abbreviated as

FXECUTE /COPY

sínoe the COM file name defaults to the PEG file name. No t e

that the drive id given with the COM file name sl-)ecifie3 what
drive the C OM file will b e written t o (logged-iu diú i f
ctÁittecg) , while the '"'RG drive id specifies on what drive the COY

file will loó k f"o r t h e P R G file (again, logged-in disk if"
emitted) . For example,

EXECUTE COPY B:COPY

creates a file CC)P"Í'*COl·í on the B drive which, when executed,
" attempts to load COPY.F'RG fronz the logged in disk. On the other

h a n d
,

EXEC'JTE A:COPY B:
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ct"éaté.3 a file COPY.COM on the B drive which, when executrd,
attemF)t.: 3 t..Ci lúad COPY.PEG from tíítÉ A drive.

This scÜ2éNé t.hus ofíers a way to create programs f'or CF'/F

3ystems with many overlays that nevertheless consist of' only t:wíj
filem all of the prc'gram code and o'ieríays are contained in a

sinSíe !-'i?C ítZe.
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Appendix G
-. The OverULay Loader

It may ccca3ional1y be necesmry to write your owri overlay
loader to create programs that run under a nori-C?/M compatible
operating sy.sitr·m, or to be able to do memory-mapped overlays, fo r
instance. Thi s appendix give3 t he technical information
necessary to accomplish this task.

When a program contains overlays, Piink--II constructs a

common block containing various t2ble3 for use by the overlay
loader. This segment i s named .OVT!3.

,
a n d i s formatted a s

follow.s:

.
O VT El

.
l i

$
t i

il Ovt: ríay T,?'r)le ,
i !
i l

· t

: Overlaid :

l Symbol Vectors :

i l

:.INIT.: l

; (initialization l

: code) l

: JMP .MAIN. :

P i
i

the overlay loader rnodule must be in a file of the proper
name (3éé section oía selecting overlay loader), and must have a

module name o f .OVLY. I t i s automatically included i n t h e

program whenever 2 progr,"m contains overlayu: . When the program
firsit begin3 execution, control is pásst"d to the front of the
overlay lo.:ader, which should initialize it=lf and t.hen jumg.' to
label- .

IN ! T
.

'íh e cod e here causes residerib porticms of the
program which were u o t loaded b y t h e operating system to be

loaded ¿y c:alling the .LOÉO@ entry point ot" the overlay loader
with the overlay m-imber i n t h e A register. Execution of the
actuzí- program then begirís via a jump to label .

FH\ IN
.

The overjaiA symbol VéCtOt"oo are routines that are used as
the pro¿ram executes. Their task is to call t.ht" overlay loader
t o iusure chat an overlay is in meriíory:

CALL
.

(JVL Y
.

.
3 YTE <overlay i/>

.
In' G R D <symbol address>

'Ñhen the overlay loader is cdLled at its .OVL'L. entry point,
it must load the given overlay (if not loaded already), and then

'<
jumµ to t h '? given address. It rnu íñ. s a v e a n cl recÑore a i l u 3 e r
registers, and it is protably a good idea to use the program's
sÁ: ack as little a3 yossible to avoid an overflow.
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I h e :"íyaboí vectors are used whenever a n overlaid symbol i s

called f'rüru a seoticiz that is not a descendant of or the same as
the 3ectic;rí containing the symbol. I n other wor'c!g, t:he user's
code is riot modified when a reference is made U"c)iñ a sectign to
its ance.stcr. TP. i s allow3 overíay3 t o ác'3és3s d a t a in their
ar}cj{?stc)r3. 'Fherefúre, tht" overlay loader U!u3É gj-iararítee that
wherí arí overlay is i.ri memory, a I l oF its ancestors are in memory
ai su .

'7"Le overla: ,/ table contairís the aÍÚé3sés needed to read the
overlay3 from t Fi e

.
P R G file a n d ancestor information. I t

consist.s of a severg Dyte entry for each overlay, and t!"íe entries
a r e imp1-ic.itly ntiríbered beginning with o n e

. There are a maximum
of 25q entries, each having the following format:

C)t't""3et 3iz.e Contents

t) 1 Number of' ancestor overlay, z e r o if noríe.
1 2 Starting íaemory address
3 2 Ending tnemory address
5 :' Starting disk record (128 bytes/record)

The tatGe is eruied by a dummy entry with a -1 (2"!5H) in the
ance3tfor t'i ti Zci

.
?'iote ttmt Lhere is no ending disk record. number:

the cjver"j.a: i' loader must check the starting disk addres3 of the
t'Dllow!YlK ertt.ry tu determine the disk size of the overlay. TÍ?Ájj
3 i z e i: i', dii"í'erent from the memory size, because the di'3k size i s

±:y|")chronized to a record boundry, and rííay be smaller than the
merriory size i { there is uninitialized space at the end oí the
overlay. The last dummy entry in the table contains the record
nuinber of the encl OF the last overlay.

The a!.e,cq!"¿tF}m to read ari overlay into memory rriight proceed
m3 follccm. Tb e overlay loader maintains an FCD for t h e

. !' 2 G

fZZc' (its riame may be obtained from address 5c) in memory during
t h t9 ir]itiE!lizatic)n phase) .

'Ib i 3 file i s positioned t o t h e

3t.artiríg record number either by calculating an extent and FCB

rec'críi nl1ríjber or by using any random I/C) capabiLities of'fered L)',/

the o¡: ";eratií]g system. Then disk reads are done until either the
end of t: iie overlay 13 reached on di3k or until memory cipace runt":
u u t . .'LID's may be done directly into the user's memory, except
that the la:ñ: one may not have a full 129 bytes of memory and

Wit! have to oe done in a separate buffer.

The overlay leader should keep track of what overiay3 are
ourrentl-y in memory (via a bit map , for in3tance), so that the
1oadiríµ; proceí: s can be skipped it" the overlay is already present.
Wner: art overlay is loaded, t I? e loader should then delete auy
other overíeiys overlapping it in memory !:)y comparing the s:tartimt
and ending memory adCresses.
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The remaining task t"zced by the j.oacier i s satisfying the
rule (je3cribed above t P! a t a rj overlay's ance,e'cor3 raus t be in
memory wherí it 13. I f the applications to be handled never dse

oveUay 3tructures more than one level deep, then none cúf the
overlays have overlays for ancestoÚ, so nothing need be done.
Otherwise, t h e ancesñ:or requirement c a n b e handled v i a t. I) t"

foilowing t wo steps.
F'.Í: "s%, whenever an overlay is loaded, make sure" its ancestor

13 lc)aded as w e i }.
,

a n d so on, until an overlay is encountered
tñat is already loaded, or until the end of trhé ancestor chain 13

reached (anQ.¿'3tor number equal Ec) zero).

3ecomj, wher!evr:r an overí.ey i s deleted, mark ali of its
descendant.3 deleted áÍ3Ü. Due to the íact that the overlay table
is coñstructed so that an overlay alwzys has a number" higher than
its anoestor, this process can be coínbined with the overlap check
de3cribed above. Tte loader loops through the overlay table frc: rn

síta'rt to fir!i¿3h. Each overlay i s first deleted i f it Mis an
ancecN: or thatU deleted; othertciste, t h e check for overlap wit'i
the loaded overlay is made. Tite grdering of the table guarantee: -:

that an overlay i :3 deleted before a n y o t its deeendants are
encountered.

i
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Áppenciix li - C{jm7.3l"}d Syctax Summary

r'yA?pe7)elx h - Conmanci Syntax 3ummary

This apµenciix det'ínes Plink-ll inyut. syntax via a modified
13 NF" f o r t Fío s e f'aír,iliar with Z"orrnal computer languages. Th e

sym'iol "::J' r:iearís "is defined t g b e" . Angle brackets: delimit
riarne: s of su')sequent defini-ticrim Everything else must be eríter'ed
as si^: cjwñ, except that key words m.ay be zLbreviated ¿y truncating
t h le? Iowé: - case letters from the right. In any ease, ?Link-lí
trans!atn<: atiy Lower c:ase letters i n k e y worci 3 to upµer cá3é
autórnaticaZly. A vertical bar tríeañ3 choice: eit.ñt'·r of the itenis
may be ú3cc1. 3cnoetimes, a set of alternatives is surruiundéd by
parer]the3i3. 3quare brackets delimit. oytional iaµut~ Curly
braces iíidicate input which rnay De omitted, or ínclu'jeí' as ot"tert
¿js úeedeii.

<. iñ;jut> : : = <ncmrriarid> {;<eomnand>}
<eommanci)' ::= <s:tatement> {<: ü:atement}>
<st:aternerit)' : : -

: ')Utput <fiie>
: Report [-<fií€>]
: (!i)rr: t : MAín) <module>
: ?á(jGíd <progratn> L ,<versiori>}
: PL)os <version>
i 2ñiP <option> l,<optic·n>í
} PAge <byt.e>
: t: ' jt\ t t"

l F'EFíne <defZ: :ition> {,<def'inition>)
I ¿F"f.i.e ; Llbí"'ary : SEArch) <!'ile> {,<fí1e>}
: (C':/:;catenpt:e : 3EGment) <segment> l,<segmentÁ>j
; t'€.: .)c!ij]-e l ÍNC2ude j EXClude) <tnoduie> {,<mcmiule>}
: t:L't)catelACtual) <exf'í">
: SíCttc$ñ <id>6
' '""Ct éi"Ái
; l'"Retj|: ít!r7¡L)ry
: iit'.£;inar'ea
; : ": H u r' e

j []'\/é?" zciy
: Eh'ljarea
' Kos: o r t.
i
l
, .

I.) F. T A
.

: l:i}EFjlÁg { iá080)
! :]Ispíay <3-!te[n> {,<s-item>}
: ('3E1'Va! : GE'É'Chr : ?FíO¥µt) <1ocaf> L,cr]
i <loca1> : m <expr>
: [IF <reZatiürí>] 1gc)lo l E3Ackto) <label>

<lab,"l> :;x <ici>íj : <local>
<map optiori)' ::- i! l 3 : G l KV

<defir)itic)7'i> :m <symbol> = <ex'jr>
5i <symbo!> = <symboi> [(+í-) <exyr>]

<si-it.em> ::= <li.teral> } TAB : CR : BEL l ÍP!EXlDE2íTnal] <expr>
<ver"sion> : : = <byt.e> ?,<t)yte>]
<byte> ;;± <ex'ir> with msb=F"F or 00

<t"eiation> : : = <expr)' <r-op>Í<r-op>] <expr>
<r--op> : : = < l > l x



t

Plink-ii: ?3A object Module Linkage Editor t. 6

Appendix Pi

- Command Syntax Summary
-t

<expr> ::= <value> [ ( + :

-
l * l / l \ l & : ! ) <vajue>]

:

- <value>
<va!ue> : : = <local> : <riumber> : <literal>2
'(local) ::= l/<value>, where value <7 50.
<program> ::= <id>6
<rnodu1t'> : : G <id>6
<segment> ::a ["]<id>8
<8yí"2bol> ::7 <íd>8
<id> ::= any string not beginning 'aith a digit and

not containing the following chars:
^U<>/,\!'//&*+-: @ DEL

<file> ;;x stzndard file uame Í"or operating system and

not containing the chars: " ? 7 ;<>/, DEL

<Iiteral> ::= Any character string delimited by single
quotes. A quote character is included
in a literal by entering two quotes.

<n'.ímber> ::= Any string beginning with a digit. o-g

T
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Appendix I - Error Messages

Appendix I -- Error Messages

1

-
"¿l " iaslcie t^UUile. Disk files containing commands and used
via an 'm' may not contain further "É?" specificatiorís.

2
- " e " íiLe i 3 missing. Th e file name after' a ri " e "

3µe'2ificatLo!] Joesn't. exist.
5

- Input tCrkéñ tcuci large. i"he 3t.ring of characters entered at
thLs point- is tojO large to be a keyword, name, or literal.

tj
- Invalid digit in number . Which digits a r e Legal depends,

of course, on the radix being used (default is hex).
7

·- hfurnber too large. The given value can't be expressed a s 2

1ti bit quantity.
; (j

- Invalid file ríame. 'íhe input. stream should contain a valid
f"ii€ narñe for the particular operating syste: n beinE used.

7 i - Expecting a statement. A key' word which begins a stat: ement
should be present here.

1 2
-' Exµt"ctjnq " : ,Ñf

.

i J
- Invalid output file t y pe .

The type of the file given in
the OUTPUT ,statement must ijé .COM or .PRG.

i u
- Expecting identit"ier. A section, module, sejjnerit, c r

syml: !c2 natne rr,ust be entered at this point.
1 5

- Exy"cti.ng " " "

1 6

- Ey-pect..i!1E a value. A n expresUon or ItS-bit quantity :tiust
ap'pear at UiÍ3 poir.t..

1 8
- F.mta seginent: :: of moduZes ríiay not be used in the CClNCATEf·¿ATí

statement, because they are unique to a particular module.

1 '?

- íxgecting segmt'nt name.

2 C)

- Exµt"cting byte value. The value used here must lie in t.hu

r?zt]ge O t.o 25': (or -128 to 127 in signed nc'tatiorü. T 7' a '

L s
, it. must be po3sil)le to represent the value in 8 bits.

2 i - The IF <relatíorD statement lnu3t be followed by a GOTO (jt
i3ACKT() statement.

2 2 - The labúl used i ri a GOTO o r BACKTO statement does riot
exist.

2 } - Iüva!. id relational operator.
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Appendix I - Error tdessages
'f

2 l¡

- Invalid DISPLAY item.
2 5

- expecting CR in GETCHR, PROXPT, or GETVAL statement.

2 6

- lnvaíid local variable name. A local variable name i s a

pound 3Gñ "//" followed by a value in the range 0-50.

27
- Tnconsistant 3tatements for OUTPUT file type. Statewer!t3

were used that imply a particular output file type, but a

different type was specified. Fo r instance, the OVERLAY
,s:tatement may be used only with a .PKG file

u O

-
N o more memory. Plink-ll r a r, o u t o Í' memory fo r i t s

internal tables and disk buffer3; therefore, the program
could not be linked.

¿| 5

- Premature end oí' file. The end of the indicated .RÍL file
was reached unexpectecULy. Possibly, t he .

2 E L file wa s

truncated by copying i t wi th a program that assumes a

CNTL-Z (1A!i) is end of file. Try re-compiling.
u 6

- No disk directorv space for output file.
u 7

-
!'¿ü') more disk space for output file.

i; 8
-- ü"otectiorí violation in output file.

4 g

- Can't close output f' i le .
Was the floppy diskette charigec!

before F'lit^ík-II finished exe'cution?

SC)
--· Attempt te- load to an absolute address. This error will

occur if an attemrN is made t o .LDC to an absolute address
in an a3sembler module arid then load code or data. Use the
LOCATZ statement in Plink-ii instead, making a common block
out or" the data that i s l o b e loaded at a particulzr
address.

5 I)

-
A segment wa s mentioned i rí t h e MODULE, 3EGMEÑT o r
CONCATENATE statements, but was never encountered in the
input .B.E!. tiles.

6 C)

- Undefined syrríbols exist. The listed symbols were external
to one or more modules, but were never defined. They will
have to be defined as internals of :some module, or created
via the DEFINE statement.

6 1

- Symbol i s self-defined. Th e given symbol wa s defir}e(j
relative to a another symbol, a n d that symbol defined
relative to y e t another symbol, a n d so o n

, until the
c·rigin: zi symbol was reached again. TÍ1u3, a circular chain
was created with no symbol actually ever being defined.



:
,

Plink-l!: P3A object. Module Linkage Editor Lj 9

Appendix 1,

- Error :"!e¿i5í.]ge:j

t 'j -
'I' h e

.
F: (I a T

. sectian may not bu Cifñ overl.ay .

n L)
-. Üverlays are nested ^c 3 c deeµ}yF Ttie rnaximum r]estirj£: level

13 'íZ (i-.e fió rr}c}re than 32 !JF: {_;I!'{AREA s3tatet"riE'nt:; tríay be ü.Sf'Ci

without F?nterinQ, an ENIJAREA statement),
6 Cj T(jo uianj' ENDÁRFA statemer.ts. "íhe nuí'ní3er oí tht"se mutt tt·

equal to the nurl2ber of BEGI?¢AREA statements.
6 8

- Not enough ENDáREA statements. "the number' oí these rr2u3t. be

equal to the ntmber' of BEGI:¢AREA st: atemeüts.

6 9
- Tod many overl.avs or overlay entry POiñtSa There may be a

4'
rnaxiínum OÍ' 2 5 '} overlays a n d about 9CCiO overlay entry
µoints,

7 O

- LGCÁTE smrrQr. Th e specified address overlaps previously
loaded items.

7 'i

- Program address sgace is too large. Th e grograríí will n o t
fit into the address space of a 16-Ht. coínµuter.

7 :' - Either ñfj moduZes were included in the linkage edit, or the
crítZre prc'gr'arn is overlaid. At. lea3t one sect.iorí c L" the
;.)roSr"am n'.usÁ. b e germanecítly r"('3ide]]t, a n d must corñ.a!n
síomrgt?}inS*

7 3

- .;o3din¶ below address IÜO!-! in .t:OPi file. ,Since .CCM fiít: s
are aí{qay3 luaded at addreEs 1OQH by the operating system,
riothing may be Loaded below' this addres¿;.

7 /4
-

F'M± óí'E8lA"Y and t)"i'UiLAP statements !ñw{ be used only insi(i'g
a:: overlay area (FrEGí:'¢AH.F.A/f:k"DÁRíA).

7 ¿j

- !io r:u:, ¡..fizae1: i'i or SEAECIL statemt': nt has beerí given yet, 3 g

í?:CL\-)Z)!:: ami zm:ijj£"'í. íiíay uot De umd.
7 y - Cari't Il'iCLljj'í anti EXCLUDE from the same file. Only one oí'

these Uatements may be lj3éCj with a particular file.
6 C

- >áf "Lioate input t"ilc, Each file üSf"Ci in the FILE, SEll 5Cii

or L'i-bRAftY statements must have a unique name,

8 3

- The program starting address defined by a particular moclule
may not L)? ar: absolute address, or a symbol external t o

tnat müdule.

8 íl

- The mcmule menti.oriod i ii t h e MA i !\' statement id a s never
erjQc")iÁrtt·«r"e¿ i n t r. e input .REL files.

(3 "t

- Kissing starting address. The MAIN stateraent wac, not used,
symbol .MiAN. ci i d n o t ex i st ,

a rí d norie o f i- h t" w'ogram
modules 7nzt-! a defirzed sbart.irig acidrems.
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q

8 6

- .MAIN. may n e t b e a rí absolute symbol, o r an external
symbol. It must be an INTERNAL symbol of' 3o'rné module.

9 1

- invalid external byte reference. T n L h e P S A macro
a3sembler module named, an external byte reference (whose

relocation base number i s supplied) w a s m ac' e to a

ncm-absiolute 3yrr4bol, o r o rj e with t o o large a value.
External byte references m a y be m ad e only to absolute
symbols with a valne in the range O t-o 255 (or -.128 to 127
', r! signed notation).

9 3

- MicroSoft Comrríons over1aµ in memor y. Due to the defined
overlay structure, t wo o r more MicroSoft common blocks
that are accessed by the same module overlap in memory.
This is illegal because i t makes " f i x u p s" to already
loaded. code impossible.

? '4

- Too many common blocks in MicroSoft module. A maximum of
2 5 1 common blocks are allowed in each module.

g 5

- Invalid 3pecia]. li.nk i tem i n MicroSoft file. This .REL

file is either smashed, or is not legally formed according
to the MicroSoft format, or represents a MicroSoft Cobol
program containing SECTION stateraents.

q 6

- invalid E) field i n MicroSoft .
R E L file. Th .i s field is

3u[/pÜsed to contain an ascii name of up to 8 characters.
T Pi i.: .REL. file is probably smashed: try re-compiling.

9 7 - Mcí"'e than onr library search was called tor in a MicroSoft
format module that is itself being library searched, This
MicroSoft format module was incorrectly generated and may
n q t ?j e linked.

100 - expecting F'SA .REL module. T h i s3 error often occurs when

there is garbage at the end of the previous module iri a

library fiie.
101

- "invalid record type in PSA .REL file. The file is probably
smashed: try re-assembling.

1C)2
- Expecting carriage return (OOH) in PSA .REL file.

103
- Expecting line--feed (OAH) in PSA .REL file.

104 - Expecting iíentifier in PSA .REL file.
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Diagnc?stic Errors

Zrrc'rs with the t'Q1-lowii'}£', number's i:!dicÁte that a bug !7'

i'li!,k:--íI has {}c{-?Llrr{"d through no error on the u: ier'3 nzrt. T r y

í"'u: mfag Plink-ll agairi. If the error persists, pZease gather the
rele'iant in[orm: ]tiL3rE (error message, Plink'-lj. version, inµut.
files, e t c .

) and notify the sofware dUtributer fr om whc'rn you
obtained Plink-ll. Tíiese error messages are documented only for
ccmpletene.u in this manual.

jFíO ·- Too many files oyen simultar,eousj-y.
1 "} i

- iUNe de-allocati.on bug.

155 - Relocation base L.3 uRde[itledD

156
- Reioc:,3ti¿}n base undefined for disk address.

1 5 ",'

- Elaíj relocation base (3S.SCT)

16'J - Duyl icate c:egínent {SG.ADD) .

161 -- MisM.ri¿ segment (SG.FND).

ifi2 - End of segment list (SG.FST, SG.NXT).

163 - 3'^gmcnt ñf""i" in assigned Section's 3egment list (3Gsect).

164
- S€'t{tL!ent u[]def'ir;ed (SG.OFF) .

1 "/ (J
- MimAng ¿3yí'jbol.W

1 7 1

- End of symbcG ]- i s t .

i'/2 - Unde?ined syiabol.

1 'i 'i - Self" cÚ"Unoci svmbol.

I "i 5

-
E n cl Úí Seí"?tLor] list,

1 t3 (} E:v'i of File "Ziz: t,
j 8 1

-
?U:odüZe excli-}(ie(i,/not included.

ití3 - Eric! of P3A .REL rnodule.

19C' - MfcroSoft fixup 'júy, (FixLnk)
1 g 1

- k"tÉ2T(íSoft Cobol 3ymDol bug (ModEnd) .

2 5 C'
- Aborted commuU U
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Update NOtéuu for Version lelO

This note lisU Plink-ll bug i"izes and enhancements effective with
version igiO.

dugs:

-
Some versions of th-2 Digital Research PL/1 coínpiler generate
invalid .REL files rihen an empty string is declared-: 256 garbage
bytezs ar= uritten to the 'Á)ATA. segment c3u3ir|Eí the linkaEe editar
to cverwrite the memory assigned to the following segment. T'hi s

usually doesn't matter Uljcc the next segr,ent is typicUly írcm 3

module that hasn't been loaded yet, but the problem. may síírf'u: e iisóíiie of i'lirñc-II's commands for moving s©gments around in the
.µrogrexi are used ( e 0

(z
9

SEGMENT, HODULE, LOCATE )
. ánúUer PI-ll

prcibieiR has been fixeá modules havimg fjj? code irí thetn c?TE rícm

Mmdled correctly. These wmüd 3otnetimes cause Fixu? éT!"cí"5 or
m.isUng cc'de or data in the output file.

- If more than 2 undefined segments exG: t (warning G55), Plink-ll
kIG4ÁÁ diti' with diagr]o3tic error #164. Ñc)\á prcnrams may be linked
wilt, Lír}(je!"ined segríer.ts: they arc ignorecL This i s useful- t'"tjr'

tas'<s such as the creation of overlay structures that are usec! in
many pr')Sr'am3 where no t all Üí the segments mentioned in t:h.e

structure are u3·?cl in each pror§ram.

- DEFIU <:syFábÜ;-> = <loca! variab!e> would c?.u se a 3yntax e:roru
This luzs Leen correcteM

-P Comrncrí blocks uoa!d not be handled pro?eTly if they had the same
name as a module: ea ch instance of the eomíáon was aesiÉ'ned a

different tüemary area. This Htuation is ñc)w har>d1ed properly.

MicrcS.: ñ7t a?L'at'"'er!tlY haML"d this E3r9bleín in their Fortrarí by
se"ittí'g zhe íz:nñ order bit in tthé first character :jf eacM common
b?-c}ci4 ñ3i71é. Ut}fortUnatE3jy, this !T!2áñ3 that KicroSoít Fortran arid
!3é: á'C Z}Ot: !;ÁINa3 may not te combined into the same prQgraíT: because the
TJé'd E: a:.:.tc ¿Qmpil: 2r cj'jés not set the bitn Plink-ll can iuítch the
co!nr2c!n n: ari]e3 pranerZy, Ij!j t aüother Basic problem is descri'ied
beloí-: #

- Tt"ie c:í'erfap' loa-: Mr wciuld be ináorree"tly linked in a .COM progr'=mW
when tite LÜCATE command was úooéCL This has beetí fixed.

i': eid 7'catures:

-t- Whetí the L"K&TE sta¿ec¿¢"zjt is used iii a .PRG program a new' sectioz
jy ereuited. 3ince only the main 3ectic)n is loaded by the operatiug
systtm 6Úíé7, the r)rogra2! is executed, Plink-ll includes the overlay
loader into the prc)g7ü& to toad the other sections before executicn
cif the program beginm This @ctiotí may now be inihibited by using
the new !'AD option grovided aúth the LOCATE command. Fot example,

LOCATE µrtj, PAD

cáüsé3 tm previous sÉctictt ttj Íje filled oat until it reaches
address ",0GÓ& In t.his W,ay , the me: xt. secticm i s foreed to be
adjztment t3 tt'>= previous tjrie ami kÜjÁ be lcocied at the 3áüjé time
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N

from disk: the overlay íoac'er is not required.

- The COKKON command has been aC:kd. it way be mmi to defioe the
Uze of a common block to 'je larger than the definition of' the
c.ounon provided by any wQduleD It also performs the function of
the SEG command by placing the common block in the current sec.tioñ«
"lhe syntax 13 CCPMjjk <naine1> = <size1>, <nawe2> = <Uze2>, 0t.

For
üample:

COMKÜN C1=1O'j, C2 = #1 " 5

The COK!40N command may not te usU cr a .DÁTIL segtneU or error #18

will result. Also, the COMON and CONCATENATE 3tatements should
not be used on the same ecmtnon or the results will be
unpredictable.

- The variou3 overlay loaders selected via the DEBUG and 18080
commands are ííow combined into a single library file called
OVERLAY. REL instead of being in s@parate files. Each has a

different' module name: .
OVLZ

. is the 3tandard loader, .OVLIA i s

selected when the DEEiijG comrumd is used, arid rCíVU. wheri the 18080
cmntnand 13 usecL Older overlay .

REL Tiles should be di3earded:
they will ílO longer work.

- Many f'éople have r("?orte'í problems with linking moíñües produced by
KieroSoft's new Basic: compiler. Plink-Í.I can nou handlé these. ifthe lO switch is useá in the !'asic compiler (to avoid the use of
the runtime mcidule) some of Piink-íl's special ccmmtmd.s have to be
used 3 '

The problem is that the iríitialization code in these i3asic programs
atte*pt3 tÁj cle2r tsb,é blank common ( ALMK. ) and cotmts Oil hat'iug
the data se¿niemt für the module ("BASIC) imuíUiately following
. BLÑK. in memory i n order to determine its ending addre3s0
-?link-II normally rüoves cBL.NK. to the end of the sécjticm so that
Fortran programs can access free memory; therefcú-e, the clezring
routine ráipes out the ope'ratiAg system

The SEGI4UT c.ommand of Pl.ink-II 2áñ be used to 3peciFy that the
named segrtieríts are to ke allocated tneuíory at the curreíít load
addressn Older versions Qí ?1ink-íí Uways put .BLNK. at the end
of the curren': section, but víY-sign RIO tg?ill not do this if .BL!QK.
is used in the SíG7'fENT command. Plink-ll isií1 wove a liuninitialized 3eSmer!'ts to the end of the secticm, zi'já Á3LNKo arid
"EASIC are normally u,riinitialized, so the NOSORT c":nuííaU must also
be used ttj inhibit this zctic·n. To sum u?,, e2teTing ·

SZGMF,NT ALNK. ,
"EláS.tC ROSORT

into the PlinS-II command uill cause the correct memory structure
to be be generat«L

If the ,'C) tniitch is h'jjT used in the Ekísic ccwpiler, the prc'grar,: is
linke: i so 2s to ü3é the ruínitne mipport gtQduíp, and tic) extra
Plink-l! commaüds are required: €'.'erything i s e;orted into the
correct oTtjér in »"mü: "y. A .COK file mt:st be s?ecifieá ior output,
overlays aay :mt Hz íÁséci, arid the LDCÉÁ'E, iiFTUC.L, zncj ©OÉT1L

coramands shoulá ntit be usecL
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Valid Plink input files:
The MicroSoít relocatable file format has Íj£-·cotm! an indutñry

standard for Z80
- C?ii'! compiler out?ut# However, senteral

m-anufacturers ar-e 3Elling compfiers which output Tiles that look like
XicroSafUs, bt't aetí"aily contai.n subtle difí'erence: n Pliük c an
handle some OÍ these, but other3 iniii not work. Áltso, PIicroSoft
periodically makes minor changes to the formt in order to support
D?\d language featürés»

The iun below indicate3 which compilers have been checked out 'w.'ith
Plink 3

¥
28

. ljsuaí!y, lower numbered versions amz also iiemdled

correctly. u a corüpiler you É'isG to use is not cn this list, either
insure that it outputs a format compatible with a l.is'tec' one, or
contacz your softruíre distribtítoru

MicroSoft:
- Cobol 4.01 (in í.Oi, the SECTION zitatement way not he used).
- Fortran 3. 31

- Basic 5.3O (spé comments above).
.Crcmemco:

- Cobol 3A1

iji.2itaí EéSr'át"Ch

- FLIÉ 1.3 (the indexed .IF'.L files are not supp'orted: they "ñill
have to tiZ cc.i': verted to norma! form with the LIEI programÁ

XT MicroSysteas:
- F'asca! HT+ S
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EEL. files designed to b2 input to the

disass£3rí!b!er 2?"é not glupportea)e
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C Z.í) (see dimussion in update letter for PUnk-ll 1.(ÁJ)
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