
The product lon enviroonent ls the one nost connooly eoployed for PTS
syateos. The app1lcåt lon progran is wrl t ten at a central  conputer
departnett ,  then distr lbuted to al l  the branch€s that need to run i t .
Each branch, therefore, has a conpletely wri t len and tested program,
and no further developnent need be carr ied out.

Chapter 3

PTS SOFTWARE

3,1 General  Descript ion

As nent ioned previously,  there are two operat ing sysCens on PTS, one
each for the p.oduct ion and developnent environraents. The product ion
systen, T0SS, al lows prograds !o be t€sted ånd run, i rhl le the
developnent systeo, DOS-PTS, al1ows prograEs to be wri t ten, updated and
l inked.

3.2 The Product ion Environnent

As $r l t ten at the central  s l te,  the appl icat ion nay have to cåter for
tr idely di f fer ing slzes of branch, fron a reoote rural  of f ice to a large
clty branch. However,  the grealest dl f ference betweelr  the requlrenents
of var lous brancheg ls the nunber of ter l l inals to be connecled. As this
value ls suppl ied {hen the systen is loaded (as pårt  of  the
Conflgurat lon Data),  the appl icat ior prograo i tsel f  ls ldent ical  in
every branch. The only di f ference \r i1 l  be in the conf igurat lon datå.
Thls nakes the syslen extrenely f1exib1e, and i f ,  for exanple, a branch
adds an extrå terainal dur lng the l i fe of the appl ical lon, al l  lhal
oeed6 to be changed {E the conf lgurat lon dåaa f i le.
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3.2.1 T0SS

The operat ing systen used in the product ion environr0ent is TOSS
(Ternlna1 operat lng Systen Softrare),  T0SS is suppl led as parr of  rhe
systen software of the coEputer.  The parts necessary ro sat isfy the
requlrenents of the part icular appl icar ion p.ogram can be selected and
l inked together to form the T0SS Monlror.  As i t  ls unl ikety rhat t \ ro
di f ferent syster0s r i1l  rake idenrical  demånds on Ehe sysren software,
i t  can be seen that no two MonlEors are l ikely ro be ident ical .

The T0SS } loni tor is generated åt the central  s ire in paral1e1 wirh the
appl icat ion and dlstr ibuted !o rhe lndividuat branches in rhe sane
r{ay. Agaln, as long as the types of device ln the sysEen do not change,
the Monitor wi l l  not need to be alrered durlng rhe l i fe of the
appl lcåt ion. This neans 1t is possible to change the nunber of
terninals in å branch withour affect lng the Monitor 1n any way.

3.2.2 Tasks

Both the Monitor and rhe appl icar ion progran are generated without
legard !o the nuober of terrdnals present ln the f inal  systen. Thls
infornat ion is suppl ied as part  of  the conftgurat ioo data. I to\reve!,  in
the running system, eåch connected terninal nust be control led in sone
way, for instance to prevent two operalors l ry ing to access the sane
account record at the sane t ine. To enable rhis klnd of cortrol  to be
exetcised, a nethod of tdent i fy ing the operat ions perforned by each
terninal has been developed.

The act ions of each teroinal are control led from within the Monitor.
The part  of  the Uodltor responsible for control l lng one terninal is
knonn as a task. Thus, there i r i1 l  be one task in the system for each
terninal connected. Each cåsk has i ts o$n unlque ldenri f ier.

other tasks n111, hovever,  also be presenrr as the Monitor uses tasks
to perforn certain systen functtons, such as accessing disk f1les.
Thes€ tasks are not relared to any part lcular terDinal.  Their  number
ånd types depend upon the way the Mollltor was generated,

3.2.3 Terninal Classes

I l  has already been staled that wheD the appl icåt ion ts wt i t ren, no
account ls taken of the nunber of ter:ninals, and hence the nuober of
tasks, that ni l l  exist  1n the f t ral  systen. I{owever!  those !åsks wi l l
execute the coding wri t ten as the appl icat lon progralr ,  so sone wåy of
refat lDg the tasks to the coding of the appl icat ion progra! nust be
åval lable. The TerBlnal Class ls the nethod of dolng this.

Al l  s lDl1arly-conf igured terninals running slnl lar t ransact lors form
orle terninal c lass. The appl icat lod ls then ur i t ted as i f  only one
teror idåI exlsts for each lerElnal c1ass. At tuo t ime! nhen the systen
lE loaded, the cooftgurat lon data te1ls the systen hos Dany tasks exlst
for eech terninal c lass. The relevanE pårts of the coding ca$ the[ be
dupUcated to enable each terni l ral  to funct ion correct lv.
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3.2.4 Data Comnunicat lon

PTS conputers are often connected to other systems bv data
connunicat ion l ines. Standård sofrr ,råre modul;s may b; inctuded in rne
Monitor to handle many dl f ferent dara communicat loo proCocols fron a
nunber of di f ferent r0ainfrane dånufacrurers. These protoco16 range io
scope from a slnple point-Eo-point connect ion ro ful l  networking
capabi l t t les.

3.3 The Development Environnenr

The developnent environment is the one in uhich appl icat ion prograns
are wri t ten. I t  therefore has di f ferent requirenents from the
product lon environmenr and uses å di f ferenr operar ing systen.

3.3.1 DOS-PTS

The developoent operar ing systeo is DOS-PTS, the Disk OperaEing
systen. This operat ing sysren al lorrs programs to be rr ,r i t ten, t ranslaleal
and l lnked to form an tnterpretable progran. Test ing has to be carr ied
out under TOSS.

DOS-PTS is a single-user systen rhat contalns al l  rhe processors and
ut i l i t ies necessary for appl icacion prograE developneni and for
genetat ing the TOSS Monitor.  The vårious systed prograns are cal led
into execut ion uslng slBple condands fron the operaLor.s console. The
nost inportånt commands are those deal ing wi!h rhe language processors.

3.3.2 CREDIT

CREDIT is a language dedicated ro the pTS systen. As such, i t  provides
a leve1 of f lexibi l i ty in handung rhe range of inpur/ourput devices in
the systeo whlch would be di f f lculr  to åchieve lr i th i radir ional htsh-
Ie veI  languages.

The långuage ls interpret ive, which Eeans that the object code proaluced
by che CREDIT tratslator (conpl ler)  is no! direct ly e;ecutable, 'but hå6
to be processed by an interpreter at run-t iue. Thls iDterpreter clecoales
each lnstruct lon to an executable forn. This can såve conslderably on
menory size, s lnce the executable code for each lnstruct lon n€ed only
be held once, ln the lnterpreter,  and no! every t lme rhe instruct ion is
coded.

The appl icat ion progran is vr i t ten as a ser ies of ooalules ! .hich are
subsequent ly l inked together ro forn the worlc lrg appl icat ion. These
nodules nay be avaitable ro al l  tasks in rhe systen, or they nay be
dedlcated to the needs of an indlvidual terminal c1ass.

The tranalator produees reentrant coding, shared by al l  the tasks that
need to lnclude that part lcular sequence of insttuct ions, This also
reduces nemory slze, as comoo coding is only held in nenory once.

One nodule contains s Data Divis ion, where al l  the data areas for rhe
appl lcat ioo are locared. The other nodules a1l refer to the dåta areas
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defined ln lhls nodule, Thus, once the appl lcat lon-s data areas have
been def ined, there is no possibl l l ty of  inval id data refererces
occurr lng ln the f inal  appl icat ion.

CREDIT supports four types of data:

Boolean dala one-bi t  f le lds, used for holding f lags, etc.

Binary data one-€ord f le lds, holding numbers in the range -32768
+32767 ir ,  pure binary fornat

BCD data (Binåry Coded Decinal data) nuneric values of f ron 2
512 digi ts,  each digi t  held as a four-bi t  packed

Str lng data

Deta i tens used by a CREDIT progran nay be ei ther globa1 (avai lable to
al l  tasks) or task local (aval1ab1e to a single task only).  Thus,
securl ty of data bet lreen lasks can be nainlåined uhi le data needed by
al l  tåsks is freely avaitable.

As CREDIT ls a language dedicaled Eo PTS, l !  of fers a very i , /1de range
of instruct lons lo control  the special  devlces necessary in a banking
environoent.  As I 'e l l  as the instruct ioDs for reading and wrir ing.
lnfornat ion which nåy be found in any language, CREDIT al lows greater
control  to be exercised over such thlngs as poslt lonlng docudents ln a
tel ler ternlnal pr lnter,  posi t ionlng the cursor on a screen and so on.

3.3.3 Screen Managenent

Slnce vir tual ly every appl lcat ion wri t ten ln CREDIT \r l l l  nake extensive
use of tetnlnal  equipnent,  and ln part lcular screens and keybGrds, a
standard package ha6 been wrl t ten to stnpl i fy the prograoning of such
appl icat ions, Thls package is ca11ed Screen Management.

Screen Managenenl t reats each screen of data ås a cornplete unir  ånd
relåtes al l  the data f ie lds on the screen to å corresponding data i ten
in nernory. The operator can key in the values to each f le1d, el ther ln
a predeterElned sequeace or at randon, dependtng on the requtrenents of
the appl icat lon, The packåge performs el l  the val idat ion necessary.
Some checks are lncorporåted ln the package i tsel f ,  others are tncluded
in uaerirr i t ten rout ioes cal led by the package.

Al l  the statenents recessary to accepl input fron the keyboård and
display to the screen are lncluded in the Screen Manågeoent rout ines.
This reduces coosiderably lhe progranDing effor!  required and nakes for
nuch easler screen and keyboard handl lng.

decinal value

alphanuneric values of f ron 1 to 4095 characters, each
characrer held ås an 8-bi t  byte in IS0-7 code
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3.3.4 vork Stat ion Managenent

The lrork Statiotr l'taflagenent (wSlI) package is another €oftware package
to facl l l tate rorkstat ion handl lng. As wel l  as lhe facl l l t ies provlded
by Screen Management, WSM allol,'s the user to have fixed and ref,ovable
parts on the screen duri t rg one tranBact lon, and to dlsplay Suidlng
nessages for the operator.

The najor dl f ference between wsl ' t  and Screen Managenent ls that I ISM i3
not included in the user appl lcat lon but runs ås a separate task
alongside i t .  The fornåt coding def iniog the screen layouts 1s held on

a disk f i le,  a11oa' lng several  user tasks to use the så.0e fornåts
concurrent ly.  Special  WSU instruct ions are included in CREDIT to enable
the appl icatton to request the funct lons aval lable.

Fomats to be used by WSM are def ined ldth the WSM Creator tool .  Thls
lE an lnteract lve prograa nthlch enables the user !o destgn the scr:een
layout \rhlle working at the screen, and define lhe opetator lnput
requlred by specify lng a nunber of påraeeters for each lnput f ie ld.
Error ånd guiding nessages that wt11 be displayed l then the related
input f teld is plocessed nay be deftned'  In addtt ton, a val ldåt ion
rout ine nåy be def ined for each lnput f ie ld to perforn calculat lons on
the lnput dåta before l t  ls passed to the appl lcat ion. val ldat lon
r:out lnes are nr i t ten 1n BASIC.

A set of  WSM utt l i t tes is used for creat ion and raintenance of the
ft les holdirs the fonDåt code.

3.4 Debugglng

To help test and debug CREDIT ptogræs' a special  debuggtng Progran is
avåt lable. Thte debuggiDg progråm runs as an interact lve task alongside
the appl lcat lon tåsks, and may be used to insett  bteak_pohts in the
coding. Ir ten one of lhese br€ak-points (knonn as a trap) is reached,
execution of the appllcatlon is halted and the contents of xnernory
Iocatlolts rnay b€ exaEined and chånged, if n€cessary. ThIs allows snall
chatrges to be Eade to the progr€xn durlng testing wlthout havlng to go

thlough the lengthy process of updat iDg and retranslathg source
nodules, rel lnking the appl lcat lon'  etc.  After the changes have been
checked, the necessaly updates to the source code mrst of  course be
Eade ar ld the process repealed.

The debugger is not llorEally lncluded ln å tesled and runnlng
productlon sYst€n.
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3.5.1 DoS-PTS Ut l l i t ies

The DOS-PTS ut i l i t les are pr loar i lv concerned wtlh keeptng the f i les of

each user in a consisten! stale during the ptocess of developlng.ån

appl lcal ion. Ihey al1ot such plecaut ions as dunp€ ot each user 'L lDtarv

oi of  conplete disks for backup purposes, and provlde the rout lnes

necessary to restore a colruPted disk'

A stani lard ut i l t ty urder DOS-PTS altol 's four TOSS ut l l i t les to be lun'

to al low a TOSS dlsk to be foreåt led, tndivtdual f i les to b€ created

and deleted, a$al lhe VTOC to be pr lnted'  This fåci l t ty ls necesaary

l,hen convertlng an apPllcaliofl fron DOS-PTS fofina! to TOSS forinat so

that lt rnaY be loaded ard run,

3.5.2 TOSS iJt l l i t les

concerned with handllng groups

o0 lndtvldual f t1es. These
environrnenr and so are nostly

3,5 Ut l l i t ies

Tlro sets of  ut l l i l les are aval lable for  use under the l iTo opelal lng

whereas the DoS_PTs utlllties are malnly

of f t1es. the T0SS ut i l t t les l tork maltr ty
f l les are those needed in the product lon

data f i les.

l4afly of the utilitles are used for DaLa Managernent flles, to t[ålntallr

these f i les in a usable condl t lon.
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