
Chapter 5

PTS APPLICATIONDEVELOPMENT

The developDent of a conplete pTS appl icat lon such as hras out l ined tn
Chapter 4 involves the creat lon of ihree dist lnct parts:

-  the appl icar ion progra& i tsel f
-  the TOSS l lolr l tor
-  the Conf igurat ion Dara f i le

Al l  three parts are created under the developnent operat ing sysreo, DOS_
PTS, then transferred to a nedlun sul tabte for foading undir  iOSS. rn"
result ing appl lcat lon softrare is tesled under TOSS, Ly errors
delected nay be corrected by iepeat ing rhe process unt l i  the
appl icat ioo works correct ly.

Developr0ent i6 usual ly carr led out on e large haral laare conf igurat lon,
as the systen software exlsts on hard disk ånd requtres such thlngs ås
a l Ine pr inter to be ava1lab1e, Test lng oay be cair ied our ol l  the sane
nachlne, or another oachlne nay be avai labie for this purpose,
support ing only the terninal devices necessary for the ap; l lcat io[ .

The developnent process is sunnal ised ln f igure 8.1 1n Appendlx B. Thls
nay b€ folded out for use wlth the nore detal led explanal ion given tn
the re6t of  this chapter.

5.1 CR-EDITAppltcat ionDevelopoent

The CREDIT appl lcatton progran ls sr i t ten as a ser les of t r lodu1es. one
of which contalos the globa1 Data Divtsion. Al l  the other modules tn
the appl icat ion refer:  to thls Data Dlvis ion for their  c lata
def inl t ions. Every nodule contalns a procealure Divtsion, where the
CREDIT lnstruct lons to perforn the var ious funct ions requlred by the
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appl icat lon are coded.

Ooce they have been coded, these Eodules have Co be inpur to the
syslern. Input ts norBal ly via the console rypewrtrer,  alrhough punched
card or nagnet ic tape input can also be used. Each nodule ls then
translated to obtain the object code to be processed år run-Ctroe! and
f inal ly al1 the object nodules are l inked rogether !o torm rhe conplete
appl i  cat ion progran.

5.1.1 CREDIT Translator

Each oodule nust be individual ly translated to check for syntax errors
and to generate lhe lnternediate object code. This is the code which
wi l f  ul t inately be interpreted at run r i r  e.

The translator produces three 11st lngs. The f i rst  ls the source
l ist lng, containing al l  the source code ås encered to rhe systen, and
detal ls of  any syntax errors i t  oay contain. The other l ist lngs are of
åI1 the data l tems def ined ln the Data Divis ion and al l  labels declared
iI !  the Procedure Dtvlsion.

I f  I Io syntax errors are present,  the intemedlate object code is
produced and nay be kepr for use in the nexr srage of developnent.

5,1.2 Updat lng CREDIT Source Modules

1f any syntax errors occur during tradslat lon, or i f  any logtc errors
. are discovered, the source modules must be updated. This can be done by

u€ing oDe of two processors, the l , ine Editor or the Text Editor.

The Llne Editor is a sequent ial  processor for updat lng soutce or data
f l les. Eåch l ine of lhe f l le has a unique sequence nunber assoclated
with t t ,  and the Line Editor processes lhese l ines in the sequence of
their  nulobers.

The Text Ediror ls a oore conplex processor whlch offers greater
f lexibiuty ln updat lng the f i1e. The l ines nay sr i1l  be iderr i f led by
their  sequence ounber,  i f  required, but they Eåy also be referred to by
any character str lng they cootain. Thls a11ows updåtes to the f l le to
be nade ln any sequeace.

Once the source nodules håve been updaled, they nay be kept and
retranslated.

5.1.3 CREDIT Linker

The CREDIT Linker takes the lnteruediate object Modules produced by the
CRIDIT Translator at ld Unks then togerher to foto one f inal  object
nodule. At the sane t lne, l t  solves sooe of the references the
Traf ls lator cannot solve for i ts€1f.

The Inlernedlate Object Modules produced by the Translator måy contaln
tno types of udresolved referencest those to other CREDIT rout ines and
those to syslen rout lnes. The CREDIT Linker solves lhe f i rs!  tvDe of
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reference, references to sy6ten rout ines åre solved by rhe Llnkage
Edi tor ,

5,1.4 Llnkage Ediror

The outpul object f i le froro
Linkage Editor.  The Linkage
appl lcat lon requlres.

the CREDIT Linker ls then input to the
EdlEor vi l l  l ink in any system rourines rhe

The nalor systen roul ine included by the Linkage Editor is the CREDIT
Interpreter.  This is the part  of  the appf icat ion program which
-decodes- the object code at run-rtne and executes each instrucr ion. l t
rouat therefore be present ln every CREDIT appl icat ion.

Also i l lc luded at this stage, un1€ss 1t is specif ical ly excluded, wit l
be the CREDIT debugger to enable the appl icat ion to be testei l .

Al l  these oodules v111 be l lnked together ro forn one prograu, tne
appl lcat ion Load Module.

5.2 ceneråt lng rhe TOSS Monttor

The second najor conponenr of the coi0plete system is the TOSS l , lonl tor.
The coEplete l , {onl tor is suppl ied as part  of  the systen soft \ rare. I f  i t
rete to be used cor0plete in every appl icat ion, i t  r"rould be verv
wasteful  of  neEory, as nåny of the funct lons i i rould never Ue neåaea.
Therefore, the relevan! parts of rhe Monitor for rhe aDol icat lon tn
questton are selecred and l inked togeLher ro forn the l låni tor
tequired. So i f  the appl lcat ion does not måke use of a eeneral  terDi[al
pr inter,  for exanple, the softrare lor thls rype of pr i iuer w111 not be
included and the size of the Monitor uI11 be reduced.

The progran to perforn this select lon and l idking procedute is a
standård DoS-PTS systera progran, SySGEN (Systen cENerat lo$).  This 1s an
ldteract ive progran that is run fron the console typerr i ter.  I t  useB
the responses to a ser ies of quest ions to generate the paraneters
neceasary !o select the relevant Monitor oodules.

output fron the SYSCEN ptogran 16 a Monltor Load Module.

5.3 Generat ing the Conf igurat lon Dala Fi le

The f inal  eleoent needed to create a running systen under TOSS is the
Configurat lon Data f t le.  This contains detat ls of the nuobers of
terElnala connected fot each terminal c lass wlthin the appl icat ion, and
olher lnforEat lon necessary to run the systen successful ly,  such as the
prio. i ty ( the relat ive ' lnportance-) of  each tasL.

The Conflgurat lon Data f I le ls created as an ordlnary data f l1e under
DoS-PTS. I f  oecessary, i t  can be updated by using the Llne or Text
Editor,  in Euch the sane way as å source f i le.
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5.4 Transferr lng fro[ [  DOS-PTS to TOSS

All  the procedures out l lned so far in this chapler take place under the
DoS-PTS operat ing systernt but the result ing f i les have to be used undex
T0SS. As lhe two operat lng systens use di f ferent disk foroats, some
nethod musl be avai lable lo effect the l ransfer fron one operat ing
systen to the other.

Loading a T0SS syslen is perforned fron disk, el ther hard disk or
f lexible disk, and a DoS-PTS procedure ($PDISC) is avai lable to Eake
the transfer.

AII  thal  is then necessary is io load the device into the appropriate
drlve and fol lor,r  the IPL (Int t ia1 Prograo Load) procedure for the
nachine, The appl icat ion progran !r i l1 be loaded, I f  the CREDIT Debugger
has been included, this wi l l  gain control ,  otheri l , ise the appl icat ion
l tseu I '111 begln.

5.5 Test ing

When the conplete appl icåcion hås been transferred to a Toss-forrnalted
disk, i t  rnåy be loaded into a nachlne and tested. To nake test ing
eåsler,  the CRXDIT debugger is avai lable. The debugger is included
autonat lcal ly by the CREDIT Linker,  unless i t  is specif ical ly excluded
(e.9.  for  a product ion syslen).

I f  alry errors are found during test lng, lhe source nodules 6ust be
updated ard the appl icat ion rel inked before a further test is carr ied
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