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A BSTR A CT

An imp lementat ion of a mu ltiuser time share d operatin g

System fo r the Sycor 4’40 Clustered Terminal Processing

System is described. Utilizin g an 8080 microprocessor, t hi s

system provides a v irtual o p e r a t i n g  env i ronment  c o n sis t ing

of  a console device , ei ght floppy disk drives , and up to 32

v i r t u a l  f lo pey  disk imaaes on a f i v e  megaby te  m o v a b l e— h e a d

‘~ is ¼ .  In a d dit i o n ,  a C er it r on i x  s e r i a l  p r i n t e r  is

incoroorated into the system as a deoicatea deviCC for any

one of uo to four concurrent users. The operating system

supoorts u t i l i t y  orograms inc l uding an edito r, assembler .

arid debugger wh i ch facilitate microc omputer orogram

developm ent at the Naval Postoraduate School .
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I. INT RODUCTION

A. BACKG ROUND

In the Summer of 1976 the Comouter Science Deoartment at

t h e  N a va l  Pos tg radua te  School  (NPS) acquired a Sycor Model

1440 Clustered Terminal Processing System for use in t he  NPS

microcomputer l aboratory. The Sycor 1440 u t i l i z e s  an Tnte l

8080 LSI cn ip as the CPU of  a s p e c i a l  purpose m i c r o c o m o u t e r

s y s t e m  aes igned p r i rr a r i - l y f o r  aa t a  e n t ry  ap p l ications. In

addition to the 8080 CPU, the Sycor system hardware

c o n f i g u r a t i o n  i n c l u a e s  a f i v e  m e g ab y t e  movable—head d isk ,

b4I~ o f  random a c c e s s  m e m o r y  (PAM), a c a s s e t t e  ta pe d r i ve,

and four Sycor 141.112 ai sola y termi n a l s consistin g of a - :

Ke yboard and cathode ray tube (CRT) aiso lay device. Other

system devices ir ic luce a model 31*0 communications terminal,

a Centron ix serial pr inter and an RS—232 asynchronous

communication interface. As part of t he Yodel 1440 System,

Sycor suppli ed a compr ehensive package of system software.

Most of this software was designed to Supp ort ap pl i cations

in the data entry fiel d which •comoriseo the Sycor 440’s

primary m ar ket.

w h i l e  the Sycor 4140 made a signif i cant aoditio n to the

hardware comolem ent of tne NPS m icrocom p uter laboratory , a

great zeal of effort was needed to integrate the System into

the microcomputer laborat ory to ensure that maximum benef it

8
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would be der ived from the new eq u i p m e n t .  The firs t step i-ri

the i n teg rat i on  of the Sycor  £4140 h a r d w a r e  w i t h i n  the

mic rocompute r  l a b o r a t o r y  was  under taken as a t h e s i s  p r o j e c t

in the w i n t e r  of 1977. Kenneth J. Brown and D a v i d  R .

Bullock deserve a great  deal of credit for the concept ion

and the aesign of the Microcom puter Timeshared System (MIS).

Their thesis work is contained in Ref. 1. MIS was developed

as a virtua l machin e monitor (VMM) to support a user

ooerating system for mi crocomouter program develooment . An

in depth descri p tion of the system is given in Chap ter III.

Because much of MIS had not been debuggea and Decause it did

not suoport an oPerating system which w oul d accommodate

student use, thesis work was continued in the sprin g of 1977

to acc0mp~~ s~, these tasks.

B. GOALS AND OBJECTIVES

The primar y goal  of this thesis project was

imp lementation of an op erating system on the Sycor 1.140

microcomputer system caoab le of supp ortin g program

developm ent at the NPS microco mp uter l aborato ry .

Reali zation of this goal reQuired the debugging,

moa i fic atio n , and am plification of the basic ~TS proaram .

Since the amount of deougging effort reQuired to ach ieve the

pr imary objective of the thesis Co uld not be accuratel y

aetermir’ed, several suogoals were estab lished wh i ch w ou lo be

undertaken i - f adeauate time was available. These subgoa ls

inc l uded the integration of the Seria l or inter, the cassette

0
A
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ta pe orive and the RS 232 comp atib le asynchronous

communication interface wi t h  the basic MIS program.

C. PROBLEM DEFINITION

Since an unoeterm ined proportion of the work reguireu to

accom ol ish the Primar y goal of this thesis w oulo oe the

debugging of a major software project , i t was decided to

improve upon the debugging tools av a i l a b l e .  A t the outset ,

the only tool a v a i l a b l e  was the Sycor Mode l 340

Communications Terminal. This terminal was designea for an

e a r l i e r  v e r s i o n  of the  Sy c o r  1.440 system and the scope of i t s

useful debugging commands was  q u i t e  l i m i t e a .  Ihe r e f ore ,  the

deve lopmen t  of t h e MIS Debugger Too l  (MDI)  was  under taken.

v~ritten in a system s development language ca l lea M L— A O ,

written by L.R .B. Pearoso at MRS in 1975, this too l g r e a t l y

assisted in the accom pl ishment of the th esis goals. A

de t a i l e d  d e s c r ipt i o n  of  ML— 80 is  c o n t a i n e d  in R e f .  11 .

Once debugging of the  b as i c  MIS program was

ac c o m o l i s h e d ,  s e v e r a l  t e s t  p rog rams w e r e  w r i t t e n  to  c h e c k

th e v a r i o u s  MIS s e r v i c e  c a l l s ;  i n  pa r t i c u l a r,  the  d i s k  and

t e r m i n a l  I / O  f u n c t i o n s .-  F l a w l e s s  o pe r a t i o n  of t hese

rou t i nes  was  reQui red p r i o r  to  i m p l e m e n t i n g  an o pe r a t i n g

sy s tem w i t h  MIS. A detai l ed descrip r ion ~ f the  s tep s

r e q u i r e d  f o r  the im olemen ~ arion of a user o p e r a t i na  s y s t e m

on the  Sy co r  £4 1.4 0 C l u s t e r e d  T e r m i n a l  System is con t ai ned i n

t he  l a t e r  c h a p t e r s .

10 j
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II. SYCOR £4 14 0 NA RDPIARE DESCRIPTION

The Syco r 4140 Clustered Terminal Processing System

locate d in the NPS microcom puter l aboratory Con sists o~ a

Cen tronix serial orinter, four disp lay terminals, the Sycor

model 340 communications ter m in al, an RS—232 asynchronous

communications int erface , aria a desk— h igh control unit

containing a cassette drive. The 1440 contro l uni t con t ains

the system !ooic and memor y, consistin g of two Intel 80d0

processor Chip 5 , 6’4K of random access mem nry ( RA M ) ,  drive r

interfaces for al l  oer ioheral s , a fiv e  me gabyte rnt r i — a i s k

aria the cassette tape drive.

One of the two 8080’s lo cate d in the 440 control unit

se rves as a contro ll er for the five megab yte m i n i — d i s k .  The

mini- —d i sk , whi ch is th e prim a ry a u x i l i a r y  storage aevice for

the L44Q system holds the system software incl u d i n g  both the

Sycor and th e MIS ooerating system s as we l l  as the users ’

files. The mini—d i sk is a single platter, m ovable heaa d isk

wh j ch is seamented in 512 byte sectors. There are 800

t r a c k s  on the ~ isk w i t h  13 sec’ors ocr track. (Data transfer

b e t w e e n  RAM aria the m i n i — d i s k  is v - i- a direct memor y access

(DMA). T h e  m i n i d i s k  c o n t r o l l e r  C o m m u n i c a t e s  w i t h  the host

8080 CPU throug h a 13 byte di sk cr ,nt rol ~
1 ock (DCP) l o c a t ed

at a fixed locat i on i - n  m e m o r y  ( 1 1 .

lh e other 8080 ch io founa i - ri the 1440 control u n i t  serves

as the system CPU . Ihe d080 i r i tructi on set co ns i sts of 7~

11
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data transfer , arithmetic , logical , branch , stack, I/O, and

machine control instructions (8]. A c o m pr e h e n s i v e  set  of

i n t e r r upt s  inc lud ing  t i m er ,  a u x i l i a r y  s t o r ag e ,  and

p e r i p h e r a l  d e v i c e  interrupts are provided by the Svcor 4140.

Control information and data are exchanged between the d080

CPU and the Sycor p erioheral dev ices thr ough the I/U ports.

or latches , pr ovided on the 8080 chip.

The Sycor 14140 system Supports synchronous and

asynchronous communication devices , up to eigh t dis pl ay

terminals , ser ial and li ne orinters arid card readers.

P r e s e n t l y ,  t h e  Sycor 4U0 system at NPS is con fi gurea with

four ‘1412 a i so l a y  t e r m i n a l s  c o n s i s t i ng  of  a keyboard and CR1

disolay screen. Each terminal is capable of displa y ing an

e igh t  l in e  image o f  a 5Th by t e  t e r m i n a l  b u f f e r  w h i c h  is

l o c a t e d  in RA M . A l s o  inc lud ed is a Centro ni x seria l printer

wh i ch allows hare copy outout of file s  under both the Sycor

and the  MIS opera t i ri a s y s t e m s .  In addition to the m ini

dis k, a u x i l i a r y  s t o r a c e  on the Sycor 1440 is orovide d by a

cassette drive which is located in the control unit. T hi s

a r - i v e  provides a means for loading the Sycor system software

onto tri e mini —disk. The curre nt Sycor 4140 s y s t e m s

confi guration also includes an RS—2 32 com munications

interface which can, via tele phone li n e, p rovide a data link

t o both the PDP 1I m ini comp uter aria the sch ool’ s IbM 3t,0.

Fi n a l l y ,  the Sycor £ 4 14 0 is equiooea w i t h  a mood 3140

commu nications terminal . This device can be u t i l i z e d  as a

hardware aeougger ara it also p rov ide s a software Package

which in cludes Provisions for loading arid dum Ping hex format

12 
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program files between c a s s e t t e  taoe  arid 4140 RAM and for

translating hex format tapes into the Sycor relocatable

format. (his last functio n of the 31.40 terminal is imoortant

1 s i n c e  a m i n i -— d i s k  f i l e  must be in the relocatable format to

be oroper ly loaded into RAM by the Sycor Loader.

The Sycor 1440 system can suoport other peri pher als

inc luair i g magnetic tape drives , floopy disk drives , and card

H readers;  however , t h e s e  d e v i c e s  a re  not p r e s e n tly  included

i n the Sycor hardware in the NPS m icrocomou rer l aboratory.
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III. MIS DESCRIPTION

A. BAC KGROUND

MI S was developea in order to integrate the Sycor £1140

sy:tem into the tutorial and develo pm ent activities at uPS .

~henever possib le , ~TS utilizes the Sycor fi l e  $ys~ em to

avoid the du pli cation of system faci l ities. MIS provides a

man ma ch4ne inter face at the dis pl a y terminals w~h i c h is

simp le, f l e x i b l e ,  and convenie nt, incorpora t in g the best

featu res of interactive computer systems at 1’iPS.

B. MIS INTERNAL DESIGN FEATURES

MIS was designed to pr ovide a times hared , virtual 80b0

microcomputer environment for microco mputer system

developm ent. As a timesharin g system, MIS is characterized

by the f o l l o w i n g  features:

(1) the use of sw apring to im p lement multiprogramming

(2) the use of interrupt dr iven processor management based

on a round— robin scheduling algorithm

(3) the use of virtual flopp y disks as the o rimary

a u x i l i a r y  storage medium

(4) the sharing of a single dedicate d I/O device oy

mu l t i o l e  users Il l.

A brief aescr ip tion of each of these features is given in

the remainder of th is cha~ -t~ -c-~~
__

~~~ .
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Swapping was chosen as the memor y management techni que

empl oyed by MTS. Since the Sycor £4140 does not prov ide

address translation hardware , it was not possib le to

implement the technioues of either paging or dynami c

p artitioning of memor y . Static partitionin g of memory was

cons idered,  but s ince  the Sycor 1440 pr ovides no memory

p ro t e c t io n  in the f o rm of bounds r e g i s t e r s,  one t a s k

e x e c u t ing in memor y could access another without detection.

Swapping pr ovides phy sical as well as logica l- seperation of

user tasks. Each of up to four tasks has a mini—disk f i l e

a s s o c ia t e d  w i - t h  it. ~t any time a task image may resioe in

RAM or in it s swao fi l e  on the mini - —disk , but at no time can

two task images reside in memory simultaneously; thus~ task

in te grity is maintained. An undesirable effect a-f this

design is that the m i - n i — a i s k  transfer rate l i m i t s  system

respo ns iveness .  A n improv ed m i ni aisk controller is

c u r r e n t ly  being de v e l o pe d  py Syco r  Inc. In i t i a l  t e s t s  nave

shown that th is controller w i l l  imo rove  the m i n i - — d i s k

t r a n s f e r  r a t e  oy a f a c t o r  of f r om th ree  to  four .

In order to  gua ra r t ee  e c u - i t a b le  a l location of the CPI(

resource to  a l l  a c t i v e  t a s k s ,  o rocess  management of MIS was

designed around an in ter rupt  d r iven  task scheduler. A task

re t a i n s  c o n t r o l  of t he  CPU un t i l  a h a r d w a r e  t i m e r  g e n e r a t e s

an int er rupt ,  s i g n a l i n g  t he  eric of  the task ’ s t ime sli ce .

Th e t i m e r  inte r rupt  handler  then transfers control to the

task schedule r to select a new task for execution. To

p ro t e c t  t he a c t i v e  t a s w ,  a software lock is set to Preve nt

swapping unt i l the a c t i v e  task retu rn s from an MIS service

I S 
g 
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c a l l  at w h i c h  t i m e  swapping is enabled.

V i r t u a l  f loppy  d i sks  prov ide  a u x i l i a ry  s to rage  fo r  user

prog rams. These s i m u l a t e d  d i sks  Co n s i s t  of 77 t r a c k s ,  each

con ta i n i ng  26 s e c t o r s .  Each sec to r  is made up of  128 bytes

to  g i ve  a t o t a l  c a pa c i ty  of 256K bytes of s t o r a g e .  The s i z e

of the virtual disk storace area was chosen to r e f l e c t  the

actual size of a ph ysical floopy di sk , but car, be changed to

any conveneien t  size. Transfer of informatio n betwee n

memor y and the virtual floopy disk is accom olished through a

DMA puffer in the user ’s mem ory space. MIS utilizes a

mapoi ng function to convert a sector address into a min i - -

disk sector number. Each user has up to eight vi r tual

floppy disk drives available for use with the virtual oisks .

the last major MTS feature is the sharing of d e d i c a t e d

0e v - i c e s  by m u l t i p l e  use rs .  S ince  the cost of a

microcomputer CPU makes up sucn a small percentage of the

ove rall microcomoute r system cost, mul t ip rocessin g , rather

than multi p rogram m ing, should be the logical cnoice for the

aes ign of a t i m e s h a r e d  m ic r o c o m p u t e r  s y s t e m .  S ince  the

im p le m e n t a t io n  of t h is  concept  w as  riot oossib le w i t h the

Svcor  1414(3 hardware, MIS e m p h a s i z e s  the  sha r ing  of  the

remaining system resources. Ihe sharing of the Sycor 11140

memory has already been discussed and is im p lem entea w i t h

the use of swapping , p rov ia ina up to 148K of NAM for user

programs. Shar ing  o f  the  m ini d is k au x i l i a r y  storage is

pr ovide d through the use of th e virtua l floppy disk concept.

MIS also all ows for the shari ng of the C entro n ix serial

p rin t e r,  w h i c h  is  c i s c us s e d  ri C h a pt e r  V. ~ aete il ed

lb
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discussion and descri p tion of the ori g inal MIS design and

i t s  i mp le m e n t a t i on  on the Sycor  14140 hardware can be found i- n

Ne f .  1.

Since MIS was designed to support a user operatin g

system , arid since ce rtain modifications and enhancements

were necess ary orior to inc orp orat in g en operat ing system

with M IS, thesis work was continued on the ori ginal MIS

program. The remaining chapters describe the steos which

were taken to integrate an operating system into the Sycor

1440 / M (S env i ronment .

j 
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IV. SYSTE M DEBU (GING TOOLS

A. SYCUR NA RDVL A RE

At the outset of this thesi s project, the task of

debugging MIS aria incor p oratin g a user op erati ng system

seemed to oe a we ll aefinea task; however , it soon became

aoparent that the tools available for aeougging MIS system

code were extremely l imited. The Sycor 340 communications

ter minal provi ded the a b i l i t y  to hal t program execution at a

sp eci fied memory location or break point , to examin e the

contents of memor y locations and to modif y tne contents of

memor y locations p rior to resuming program execution.

Alth ou gh these features proved to oe extremely va luab le,

greater debugging capability was necessary to real i ze the

thesis Ob jective s . E fficient debugging required the a b i l i t y

to examine the general purpose registers and the orogram

status word (PSW) which contains the accumu lator and the

car ry, zero, Parity, plus, and minus flag b its. To

e f f e c t i v e ly  debug con d itio na l loaic , the a b i l i t y  to specif y

more than one break p oint was required. Other debugging

functions which were needed included the c a p a b i l i t i e s  of

f i l l i n g  memor y, m ovin~ memory, and transf err ing information

between m i n i — d i s k  ano RAM ,

Ia



B.  MIS D1B1J~ GER TOOL (MDI)

For the reasons listed above, the MIS Debugger Tool was

deve lopea as a f i r s t  s tep  in the t h e s i s  p roj e c t .  This

software tool was w ritten as a dis tinct system module whic h

interfaces directl y with MIS. the program utilizes MTS

service calls for dis p lay terminal and m i n i — a i s k  I/O and for

other system functions. MDT incorporates the option of

setting two breakp oints in m emory to check program

branch ing.  A n o t h e r feature of the MDI is the abil ity to

s t a r t  or to  resume e x e c ut i o n  of a s y s t e m  program w i t h

in t e r r u p t s aisabled. Th is feature was necessitated for

debugging se c t io n s  of  MIS code where the  s y s t e m  i n t e r r upt s

are disabled. A dditional MDI f a c i l i t i e s  ind uce f i l l i n g

memory , setting the contents of memor y locations, a is p l a y in g

contiauous 614 byte images of memory at the terminal, reaainq

a sp ecified floppy di sk from the m i n i—a i sk into memor y, and

t ran s f e r ring  da ta  be tween  RA M and t he m i n i — d i s k .

The MDI greatly enhanced the  debuggino phase ne c e s s a r y

for p rovidin g an op erating system on the Sycor 11 14(3 hardware

for student use at NI’S. The debugger resioes in the system

area of memory where it is s t i l l  available shoul d the need

for it arise. A detailed guide for the use of the MDI is

contai ned in the Comment section of the source Program which

is inc ludec w i t h  the MIS Program Listings.

- -  ~~~~~~~~~~~~~~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



V. MIS ENHANCEMENT

Developing the MTS debugger riot only facilitated the

debugging of MIS code, but it also hastened the remain ing

aevelopment of the basic M iS program. With the al-a of MDI

several procedures in the monitor and the service mo aules of

MTS were m od ified to accommod ate an op erating system. Major

areas of modification to the original MIS code are discussed

in t~~e f o l l o w i n g  s e c t i o n s .

A. FILE III TEGRIIY

Procedures for the Protection, unorotection , and

restriction of virtual floppy disks w i th a four Character

“passkey ” were developed to repl ace t~ e aumm y procedures in

the original MIS coca. It was felt that the comp letion of

these routines , whi ch pr ovide for read and write pr otection

of user fi l e  space, was essential since MIS would eventuall y

- support a mult i - user environme nt. A aetailed ex p lanation of

these MI S commands is presented in til e MIS User ’s ~uide.

P. SYSIE M LOAD PROCEDURE

A nother enhancement to MTS invol v ed a mo d i f i c a t i o n  to

the MIS / SYCOR i n t e r f a c e  w h i c h  p ermi ts the loadi ng of M IS

from the Sycor 4140 m i n i disk. This moaification w hiCh was

maae to t he  ‘~TS i n i t i a l  orogram load routine causes a

20 
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relocation of MIS code from 120011 to OH in memory as the

system is loaded. This shift of code is necessary for the

success ful operation of MTS code. This change resulted in

an impr oved user enviro nment and eliminate d a tedious five

to ten m inute load from cassette tape, reo lacing it w i t h  a

much sim p lified ten to fifteen second orocess. A t the same

ti me , this modification allowed for the disconne ction of the

Sycor 340 communi cati ons te rmin a l which was used for loacinq

MIS from cassette tape. Rem oving dependency on this ma jor

piece of system hardware is consiaerec a significant system

enhanceme nt.

C. PRI NT~.R INTEGRATION

As the debugging of MIS code neared com p let ion , a

decision was made to incorporate the Ce nt ror iix se rial

p rinter as Dart of the system. Previously, a microcomputer

user who desired a hard cooy of a program needed to

interface wit h  the PO P—il minicom p uter ’s line pr inter.

Since there is only one cata transmission lin e  between the

POP—il and the m icrocomput ers located in the NPS

microcomputer laboratory, only the user working at the

microcomputer system with this data line connection could

access the PDP ll ’ s li n e p r int er. Thus, a user w i t h  both

microcomputer and aria PDP—ll f a m i l i a r i t y  could, afte r some

inconven ience , obta in a orint ed listin g . Obviousl y, this

user environment is not sat i fac t o r y for the orogrammer - who

aes-i res to work on ly w i t h  a mi cr o com ou t er System. For th i s

21
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reason, l ine  pr i n te r  i n c o rpo r a t i o n  w i t h  MIS was considered

e s s e n t i a l .

C e r t a i n  f a c t o r s  g r e a t ly  a f f e c t e d  the design of the

printer interface w i t h  MIS. Ori g i n a l l y, t he concept of

us ing spoo l files for each user desiring the use of the

pr inter was given muc h consideratio n . This concept was i n

keeping w i t h  the overall virtual desiqn of MIS. It w ould

allow a user to output his text to a p rinter spool fil e  on

the m i n i — d i s k  and then p erm it him to Continue work at his

ter minal. The in formatio n in the spool f i l e  would be

p rinted as the orinter became available. In theory, the

concept of spooling p r in ter information for each user seemed

an iceal solution to print er management aria was com p atible

wit h the overa ll aesign ph iloso p hy of MIS . however, the

operation of the MIS swap Ping function showed that the

mini—disk access cimes were too high to orovice p ff ici ,nt

direct mem ory access (DMA) for large spool files. The fact

t hat th e memor y buffer for the output to a p rinter f i l e

would be 512 bytes, the lenath of a m i n i — d i s k  sector, meant

that a considerable number of m i - n i — d i s k  accesses would oe

requ i red to write to a spool fi l e  and to output spool fi l e

i nformation to the p rinter. Several users makin g

simultaneous recuests to use the prin ter would cause a

bottleneck in the overall system op eration. For t his

reason, it was decidec to dedicate the p rin ter to the fi rst

user request ina the devi ce and to advise al l  othe r users

request ing the orinte r th at the device is in use. Since al l

four terminals are located in the same area of the

22 
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microcomputer laboratcr y, this decision seemed to be a H
,#easonab le alternative.

~ecause of orovis -l ons made in the original design of

MIS, impl emen tatio n of the printer routine was acc omp lished

w i t h  few problems . A 51d byte buffer area was available

between locations 10 (311 and 30011 in the system area of

memory, the orinte r routine was coded such that each time

t his buffer is f i l l e d  w i t h  data directed for the printer,

the contents of the buffer is saved in a sp ecific print f i l e

on the Sycor m jni di sx . This process is continued u n t i l  ?‘he

cor itrol— Z character is transmitted indicating an end of f i l e

(E01). Ihe EOF character tri agers the i n i t i a l  data output

to the li n e p rinter. Once the i n t i t i a l  character has been

output , the p rinter in te rru p t causes the remaining dat-a to

be output to the o r inte r on an interrupt basis. When the

EOF character is encountered , the orinter control fl ag is

turned off and the or -i n ter buffer p ointers are reset.

Ihe recovery feature of MIS was rn o a ified to accommodate

the serial p r i n t e r  should a system crash occur during the

outout of information to the p rinter. Thi s feature is mace

poss ible since al l  of the p rinter oaram eters are save-a in

t he recovery f i l e  w i t h  the other system parameter s r,eedea to

recover MIS a fter a system crash . If the user who h~~s

cont rol of the print er at th e time of the malfunction is riot

the task wh iC h caused the p roblem th en his printer oLtput

w i l l  be re i n i ti a te d when M i S recovers.

?3



VI . IM PLEM ENTA FIU N OF AN OPERAT ING SYSTEiI

A. OPEMA IING SYSTEM SELECTION

~klhen the cebugginc of MIS code was near completion the —

mo ai ficatio n of an op erati ng system for the Sycor system

wh i - Cfl would supPort program develo pm ent in the NPS

microcomputer l aboratory could oc undertaKen, i n i t i a l l y ,  a

decisio n was made as to wh ch oPerating system to imp lement

w i t ~ M IS, the choices being either ISIS—U, w h i C h  is  the

Intel Corp . system or CP/M , w h i ch was developed by O i g-, ta l

Research. Refs. d and 15 contain informa tio n p e r t a i n i n g  to

t hese  sy s t e m s .  Since th e bas ic MIS design would have to oe

mo a i f ie d  to  accommoda te  ISIS—Il and because the LP/~

operating system w i t h  i t s  support  p rograms was  a l r ea o y  in

use in the NPS micr ocom puter laboratory, a decision was made

to incorporate CP/M on the Sycor 1.tLlO / MIS system .

b. OPE~~A lING SYSTEM IMP LEMENTATION

Prior to loading the CP/M ooe r~~tin g system onto the

Svcor 1440 m i n i — d i s k  Certain m o d i f i c a t i o n s  were necessary to

account for the differen ce in system aadresses between the

ir’t e lle c ti type mic rocomputer where CP/M WaS currently bei no

used and the Sycor 4110 system w i t h  resid ent MIS. Fol l o w i n g

th e qu ia e li r ies of Refs, ‘4 and 5, a customized bdsic rio

prog ram (CBIOS ), a Customiz ed CP/M loader program (CLOAD ),

- - - - - -~~~~~~~- - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~ 
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an-a a program to store CUb S ani CLOAD onto the m i n i — d i s k

(PIjISYS) were written w i t h  address and offset changes to

match CP/M wi t h  the Sycor system .

The main di fference oetween the two systems is that the

version of CP/M whi c h was written for the Intel l ec 8 Mod 80

microcomputer is stored startin g at memory location 0 w i t h

t he  co mmand c o n t r o l  program (CCP) and the basic disk

ooerating System (~~D0S) starting at hexadecimal location

2qOO frl . Al so , the user or transient program area (TPA)

oeg in s at hexadecimal location 10011 . Un the Sycor ‘4~40 CP/M

has been m o d i f i e d  such that code is stored at memory

location ‘400011 w i t h CCP and SDOS stored start in g at location

o9u0t- i in mem o r y .  The ~PA is based at memor y location ‘410O~1.

r hi s change all o w s  for the loadin o of MIS code between OH

and ‘400011. An excepti on to t his des cri p tio n of memor y

storage occurs if a user desires a larger memory image of

32K bytes or 48K bytes of RA M . In these cases, the starting

location of the CCP and ~DOS modules would be at eit her

A 90011 or F90011, depending on the PAM image size aesirea.

T h e C~3IUS anc CLOAD programs for ihes e l a rge r  C P/ M s y s t e m s

must also be m oa i fi e d to accommodate these changes. A

depi ction of a m emory image of CP/M for a loX system w I t h

MIS loaded is shown below.

S
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********** ************* ** ******
* CBIOS *

(EO0H * — *
* UDOS *

/200H * — *

- 

- 

* CCP *
8900H * *

* *
* I P A  *
* *

410011 * *
400011 * *

* *
* MIS *

* *
* *

011 *******************************

CP/M ME MORY MAP

On ce the CP/M o o e r a t i n g  sy s t e m  was  s t o r e d  on disk, the

task of re com p iling variou s u t i l t v  programs was started.

The text editor (ED) arid s t a t u s  (STAT ) programs were the

f i r s t  programs to  oe m o d i f i e c  aria loaded on the  m i n i — d i s k .

Regeneration of an object m oau le for t h e s e  u t i l i t y  p roo rams

w i t h  a load address of 410011 vice 10011 WaS the onl y coce

change made to the u t i l i t y  programs. After a new

hexa dec imal ooject f i l e  was generated and stored in the

l~DP— 11 f il e  soace, the Sycor 4/40 Interactive Te letyp e

Simulator (ITS) program was u t i l i z e d  to trans Port the object

code via telephone line  from th e PDP—l1 to the Sycor m i n i -

disk. The MDI was then used to read the des ired u t i l i t y

program from disk into memory. Once the new program was in

memor y, the  s a v e  f u n c t i o n  of LP/~ was u t i l i z e d  to w r i t e

memory onto the v i r t u a l  disk, creati rl a a f i l e  entry in th e

CP/M f i l e  directory.

-~~~~ ~~~-rn ~~~~~~~~~~~~~~ - - -
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VII. CONCLUSIONS AND RECO MMENDATIONS

The p r i m a r y  goal of this thes is project was to implement

an o oe ra t i ng  s y s t e m  on t he  Syco r  ‘4140 mi crocompu ter system

capable of suPporti ng program developm ent in the NPS

microcomputer l aboratory. Eriroute to this goal , the

debugging and modification ~ f ex i stinc System proorams wh i Ch

had been written curing the design and develo pm ent phase of

the M icrocom put er Times hared System w8S necessary.

The first stec toward th i s  aoal was the deve lopment of

the M1~ ceouggirig tool . This sof t#are debugger comp lemented

the e x i s t - m a Sycor  moce l 340 term ina l hardware debugger and

f a c i l i t a t e d  the debugging and exp ansion of th e or i g i n a l  M f5

code.

The design of MIS provided areas for enhancements to the

bas i c  s y s t e m . Pr oceaures  w e r e  w r i t t e n  to  p r o t e c t ,  r e s t r i c t ,

aria remove protection from user f i l e  soace .  It was  f e l t

t ha t  t he s e  rout ines w e r e  e s s e n t i a l  to  o r ov i d e  f i l e  s e c u r i ty

on a m u l t i u s er system . The Ce ntronix serial printer W a S

integrated into MIS and is the only pri n ter in the ~JPS

microcomputer l aboratory wh j Ch - l ire c t l y interfaces w i t h  a

microcom puter system . Th is ada it iona l resource represents a

valua ble tool for micr ocomp ute r program develo pm ent.

Fo l l o w i n g  the guidelines of kefs . ‘4 and 5 tne

m od i f i c a t i o n  of CP/fr was accompl ishea and the revised

opera t ing system was loaded Onto the Sycor ‘444 (1 system.

27 
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During the i m o l e m e n t a t io n  of CR/hi on the Sycor ‘4140, it

w a s  found that certain enhancements to the Sycor hardware

wou ld greatly impr ove the ove rall system pe r f o r m a n c e .  These

enhancem ents inc l ude a fast mu l tisect or m i n i — d i s k  control ler

whi Ch is presently unoer development at Svcor Inc. This

enhancement should he given high o ri orit y since the resoonse

time of the system wi th  three or four users l ogged into ~TS

/ CP/M is noticably slower than most tim e shared systems.

Also, to assist in future integ r ation of the Sycor ~4/4fl w i t h

the present microco m puter f a c i l i t i e s ,  the aad - i t ion of the

Svcor floppy disk drive w ou ld be ouite beneficial.

A secondary goal cf the thesis project was to Continue

an eva luation of ML—80 as a large system develo pment

language. During the m o d i f i c a t i o n  of MIS coae, it was found

t hat ML—80 provided man y advantages over assemb l y lan guage

for microcom p uter pro cramm ing . The alc~eoraic notation

pr ovided oy the l anguaae proved to be esp ecially conveni ent

for working at the register level. Also the reac~~o i l i t y  of

source code was ex tremely valuable during the i n i t i a l  ohase

of studying and under standing MIS. The drawbacks of ML— bO

l isted in chapter VI of Ref. 1 were found to be va l ia.

aes ides the recomm enoations for improved hard wa ,~e

mentioned acove, th ere are several areas for future M IS

developm ent. These areas include the integration of the

cassette tape drive and the RS—~~32 asynchronous

communications interface into th e e x i s t i n g  MIS

conf iguration.
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APPENDIX A MIS UStR’S MA N UAL

the purpose of this aocument is to Provide the user with

t h e i nf o r m a t i o n  n e c e s s a r y  to  u t i l i z e  the  M i c r o c o m p u t e r

T - imes hared  S y s t e m  (MIS) .  Th is  manual was  o r i g i n a lly  prepared

by K. J. Bro wn and C. R. Bullock in March  1977 and r e v i s e d

oy S. J. Lar ro  and B. L. Knouse in Seo tember  1977.

t he c o n t e n t s  of t h i s  manual inc lude  i n f o r m a t i on  on

setti ng up the Svcor 4140 System for use wi t h  MIS, l oac ing

and i n i t i a l i z i n o  MIS, and interfacing w i t h  the MIS and LP/M

ope rating systems. Sections A ari d b oroviae a aenera l

descript ion of MIS design c~~nCeot5 arid the Sycor 14/40 System.

Section C p rovides the detailed inf ormation necessary to

interface the Svcor 1440 System and M IS . Section 0 contains

information on the terminal design , key functions, and

system commanas w h i ch enable the termi nal user to

communicate wit n  ~ IS. 
3ectio n E aescriocs the ~‘tS st tus

l i ne  d i s p la y  and de f i n e s  the  v a r i o u s  messages  d i s p l ay e d  t~v

MIS. Se c t i o n  F d e t a i l s  the services orov iuec for a user

prog ram by MIS, and the l i m i t a t i o n s  on a user program

running in the MIS env ironment. Section 6 provides the

information required P0 c o n v e r t  oro’ ram S w r i t t e n  for ‘r ~e

oas-i c ve rsion of CP/M to the ~ TS vers ion of C~~/ i . The

co mo l et e  MIS des ion  s p e c i f i c a t i o n  ari d im p l e m e n t a t i o n

i n f o r m a t i o n  is  c o n t a i ne d  in R e f .  I an ~ef . ~~.
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A. MIS CO NCEPTS A~ D DEFINITIONS

the a c q u i s i t i o n  of  the S y c o r  £440 C l u s t e r e d  T e r m i n a l

P rocess ing  S y s t e m  p rov ided  an o ppo r t un i t y  fo r  deve lo pment  of

a shared  env i ronment  f o r  m i c r o c o m p u t e r  r e s e a r c h  and

aeve lopee nt .  In response,  t he  Mi c r o c o m pu t e r  l im e s h a r e d

Sy s t e m  ( M IS)  was  des igned and b u i l t  to orov iue the b asic

mach ine  i n t e r f a c e  anø system management functions necessary

f or a shared e n v i ro n m e n t .

the puroose of ~ T S is  to  o rov i - de  an i n t e r f a ce  b e t w e en

the bare Sycor 4140 m achine and up t o four user tasks

exec uting concurrentl y . The MTS env ironmen t , as viewed ov

th e user,  p ro v i d e s  a l l  the  m ic r o p r o c e s s o r  f a c i l i t i e s

requir ed fo r  m i c r o c o m p u t e r  r e s ea r c h  and d e v e l o p m e n t .  f r om a

sy s t e m  po in t  of  v i e w ,  M IS manages the  a v a i la b l e  ha r d w a r e  to

ensure that the hardw are resources are e quitabl y and

e f f i c i e n t l y  allocated to comPeting user orograms. ~-TS is

aesigned to  i n t e r f a c e  w i t h  a version of CP/~ modified to run

on the Sy cor 1440. T h i s  enab les  a l l  s y s t e m s  anu p roo rams

designed to  run w i t h  the CP/M op erati ng system to run on tr i m

Sy cor ‘440 w i t h  m inor  ‘ o d i f i ca t i o n s  (such  as a change in load

addr e s s ) .  T h i s  inc l u d e s  a l l  t he  deve lop men t  f a c i l i t i e s

a v a i l a p l e  w i t h  CR /hi , such as the tex t ed itor, dynamic

deOuqaer ,  a s s e m b l e r ,  e t c .  A li st of  r e f e r e n c e s  f o r  CP/M and

i t s  f a c i l i t i e s  is  cori ’~a ined in s e c t io n  G Re f .  3 through k~~t .

8.
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b. SYCOR 4(80 HARD~4A RE DESCRIPTION

The Sycor  440 C l u s t e r ea  T e r m i n a l  P rocess i ng  Sy s t e m  at

NPS is com posed of a c o nt r o l  unit c o n t a i n i ng  a c a s s e t t e  ta pe

o r i v e,  four  d i so l a y  t e r m i n a l s ,  a Ce n t r o n i x  m a t r i x  p r i n t e r ,

and a Syco r  Model 3 140 Communications Terminal.

The c o n t r o l  uni t  is  the  hear t  of  the ‘4140 s y s t e m .

Contained w i t h i n  a waist—high cabinet are random and control

logic including two 8080 chips, b~4K of random access memor y

( RA M ) ,  i nt e r f a ces  f o r  a l l  oe r io he r a l  d e v ic e s ,  a f i v e

megaoyt e  f i x e d  d i s k ,  as w e l l  as the  a f o r e m e n t i o n e d  c a s s e t t e

ta pe  d r i v e .

Lo c a t e d  t o g e the r  on the  f r o n t  o f  the  c o n t r o l  un i t  a re  an

UN/tifF/RESET k ey lo c ic  and s y s t e m  s t a t u s  panel . Turn ing  the

key loc~ to  the RESE I posi tion activates a o ia a no s t i c

boot s t r ap  orogram l oc a t e a  in r e a d — o n l y  memor y  t H O M ) .  T h i s

o oo t s t r a p  proo ram p e r f o r m s  s e v e r a l  d i a gno s t i c  t e s t s  on the

CPu, mem o ry ,  and Sy s t e m  load d e v i c e  ( c a s s e t t e  or m i n i — d i s ~c )

and th en i n i t i a te s  s y s t e m  load ina .  t he s t a t u s  o f  the

diagn o s t i c  t e s t s  is  i n d i c a t e d  py a s e r ie s  of  red l i ~~h-t s on

th e s y s t e m  s t a t u s  pa n e l .  T h e s e  l i g h t s  a re  turned o f f  in

sequence as eac h phas e of  the t e s t  is  success full y

c o m p l e t e d .  ~hen a l l  red l i a h t s  have  been tu rned o f f ,  t h re e

green l ig h t s  on t he  panel w i l l  remain l i t  to indicate that

a l l  power  s u p p l i e s  are fur i ctionina normally. Ihere is also

one a d d i t i o n a l  red li ght at t he  b o t t o m  of the system status

pan el  w h i c h  o n l y  co mes on i f  Ph~ t e m pe r a t u re  i n si de  ~he

co ntrol u n i t  c a b i n e t  e x c e e d s  normal  o pe r a t ing  l i m i t s .
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One of the t w o  8080 c h i ps  l o c a t e d  in the 18 140 c o n t r o l

un i t serves as the system CPU. The 8080 instruction set

consists of the 78 data transfer, ari thmetic, logical,

branch , stack, I/O, and machine control instructions

desc r i bed  in Re f .  9. The Sycor 144~) prov ides a c o m p r e h e n s i v e

set of pri or itized interru Pts including a timer , periph eral

device , and au x i l i a r y  storage device interru p ts. Passing

control in fo rm atio n ano date between the 8080 CPU and

peripheral devices is accomplish ed by u t i l i z i n g  the I/O

por t s  ( c a l l e d  l a t c h e s  in Sycor  literature ) Provided on the

8080 cnip.

The second 8080 ch ip found in the control unit  a c t s  as a

c o n t r o l l e r  f o r  the  m i n i — d i s k .  The m i n i — d i s k  is a sin g le

p la t t e r,  mo v a b l e  head, f i x e d  d i sk  b l o c k e d  i n t o  512 by t e

sec tors. There are BOO t racks on the disk w i t h 13 sectors

per track. Data transfer between RAM ama the min i — a i - s k  is

via direct memory access (DMA) . The m i n i — d i s k  cont roller

com mun ica tes  w i t h  the  hos t  ~u8O CPU throu gh a 13 byte disk

con tro l  b l o c k  ( DCB )  l o c a t e d  at a f i x e d  location in mem ory.

Pe r ip h e r a l s  supoor ted  by the  Sycor ~4110 system include

b ina ry  synchronous and asy nchronous  c o m m u n i c a t i o n  d e v i c e s ,

uc t o e ight  d is o lay  t e r m i na ls ,  s e r i a l  aria l i ne  o r i n t e r s,  and

car d readers. The NPS configuration has tour dis pl a y

term i nals consisting ef a t y p e w r i t e r — l i k e  keyboard and CHT

diso lay deviCe . Each terminal displays a DMA image of a 576

byte te rmin al buffer locate rl in RA M . Keyboard inp u t is

accom p lished by sofP were t r a n s l at i on of a keyboarj m at r i x

coae into the co r respond ing  A S C I I  c h a r a c t e r  code.  For

3”
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har dcopy output the NPS 1440 includes a Centron ix serial

matrix p rinter.

Seve ra l  d i f f e r e n t  a u x i l i a r y  storage aevices may be

attac hed to the Sycor ‘4(80 in ad aition to the m i n i — d i s k .

These include magnetic taoe drives, cassette taoe drives,

ama floppy disk drives. The 1~IPS configuration includes a

casset te t-aoe arive located in the control unit. T his drive

prov ides c o m p a t i b i l i t y  between the Sycor ‘4/JO system and the

Mood 3L4 u deougoer.

r he Mood 3140 Communicat i ons Termina l is a comp lete

system in its own rig ht whi ch is m arxetea by Sycor for

remote job entry (HJE) app l icat i ons [10) • ~hen u ti 1 izea as a

hardware debugger, the 340 is augmented w i t h  (4K of PAM and a

backp lane coup ling to a soec i - a l w i r e — w r a p p e d  i n t e r fa c e  board

in the 4180 control unit. The 340 debuager is pr ovided w i t h

a software oac~~age which includes p rovisions for loading and

dumping hex format program files between cassette tape and

‘440 RAM , examinatio n and m odification of i n a i v i d u a l

locations in 4’40 memor y, inserting breakpoints and traps in

programs executing on the 1414 0, and sin gle—ste opina thr oug h a

program executin g one in struction at a time (121.

There are several hardware characte ris t i cs of the Sycor

‘440 system which strongly influen ced the im ol ementation of

MIS. The most imp ortant of these are

(1) 8080 CPu a r c h i t e c t ur e

( 2 )  t e r m i n a l  de s ign

(fl m i n i — d i s k  i n t e rf a c e

(14) sinol~~— s tat e CH~

35
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(5) lack  o f  memory p r o t e c t i on

The impact  w h i c h  each c h a r a c t e r i s t i c  had on the design arid

- 
imp leme n ta t i on  of MIS is cove red  in R e f .  1.



C. SYCO R (8 (80/MIS INTE i~FACE

The M icrocomputer Tim e share d System was designed and

bu i l t  fo r  use on the  S y c o r  (8(40 Clust ered Terminal Processing

Sy s te m.  F or t h i s  reason h iTS depends h e a v i l y  on s p e c i f i c

f e a t u r e s  of t h e Sy c o r  impl em e nt ation of an d080 based

m i c r o c ~ro c es s o r . T h i s  dependence inc l udes reliance on Sycor

suppl ied  s o f t w a r e  as w ell as th e 14 180 haraware , but becomes

mo st apparent  to  t he  user  in t h e  t w o  a r e a s  of  l o a d i n g  the

sys tem ama ma i nt a i n i n c  S y s t e m  f i l e s .

1. Loading t he  Sy s tem

The ~IT5 object m odu le resides on the m i n i — d i s k  in a

r e l o c a t a b l e  f o r m a t  a c c e p t a b l e  to  th e Sycor Svsrem Loaaer.

ihe 3~~s t e m Loader i s  ca lled in to memory  ov s e t t i n g  tr i m

i n t e r n a l  s y s t e m  d e f i n i t i o n  switC h to 3 and t u r n i r l O the

ON/OFF/RESET keyloc k on the  c o n t r o l  un i t  to th e RESET

position. Aft e r MIS is l oaded e x e c u t i o n  hec,- ins ~ i t b  t r i e

i n i t i a l  program load (IPL) m odule. The query PECOV~.RY ?

(Y/N) is dis pl ayed at terminal 0. The operator should enter

V if recovery is desired , ot herwise N. jn the event th at

t h e IPL o o e r a t io n  is  h a l t e ~ due to a f i l e  access error ( f i l e

n o n — e x i s ten t  or cannot be reac ) t he  message IPL A b f l HT E D

follo wed by a system f i l e  name w i l l  a ppear at t e r m i n a l  8 .

Af ter correct ing the p roblem the pp.rator may reload in the

norma l  manner . ~hen t he  IPL ABORTED message is accompanied

by the  HM RDMA R E ERHOH termina l alert it i n d i c a t e s  t ha t  an

abnorm al com p let i on code was returneo by the m i n i — d i s k

cont rol ler after a read op erat ion. Furth e r inves t i g a t i o n
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us ing t he  Svco r  u t i l i t y  proorams F IXN AR or ..ZAP may be

requ i red  to  i d e n t i fy  the  prob lem 1 1 1 1 .

To summarize, loading MIS involves the f o l l o w i n g

steps:

(1) set internal system d e f i n i t i o n  switch to 3

( 2 )  t urn ON/OFF/RESET keyloc k to RESET

(3) wait two minutes w h i l e  m i n i — d i s k  reacnes operating

soeed and a l l  red l ic h t s  on c o n t r o l  unit status oanel

go out

(‘4) resoond to RECOV ERY ? Query w i t h  N to i n i t i a l i z e  a new

system or Y to recover from the l a.5.t -Op eratin g
4—  —. ~~— — .-

~~~~ - ~~ - ~~~
.- — — ~~~~~ 

-—
~~~~ —— .—— 4_p_ 

~~~~~ ~~~ 
—.

sess i on.

Loading the Sycor op erating system involves the

f o l l o w i n g  steps:

(1) set internal d e f i n i t i o n  SwitCh to 1

(2) turn ON/OFF/RESET Ke ylo c k to RESET

(3) wait two minutes w h i l e  m i n i — d i s k  reaches oper atin g

sceed and a l l  red lights on the con tro l unit sta ’us

panel go out

((1) the Sycor oPerating system w i l l  resoona w i t h  the

prompt REA DY.

2. ~ecovery F i l e  — .MTS I~1CVR

M IS supports l i m i t e d  recover y a fter a user task

ca uses a system crash. The recovery feature is im o lem ente d

by cop ying the contents of the system state block ($S8)

after each swap to a m i n i d i s k f i l e  known as th e recover y

f ile. Since the SSb c~~f in ~~s the state cf t~~e system at any

38
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instant , recovery ma y be accomplished by reloa ding the SSB

from the recovery fi l e ,  de leti ng the  t a s k  c a u s i n g  the c r a s h ,

and oroceeding wi t h  normal execut ion. These actions are

performed by the hiTS IPL module when the answer to the

RECOVER Y? query is Y.

t~he never M IS is  running, a d o u o l e — s e c t o r  f i l e  named

.M T S R C V R  must be l i s t e d  in the m i n i — d i s k  directory. in the

ev ent t h i s  f i l e  is  de l e t e d,  i t  may be r e c r e a t e d  under t he

Sy cor  o Pe r a t i n g  s y s t e m  by using t h e  Command

CRE ATE .MTSRCV R N~~2

The convents of the recover y f i l e  at the com p letion of an

op erating session are onl y meaning ful if recover y w i l l  be

requested when ~ TS is next loaded. Therefore , under normal

circumstances th i s  f i l e  is not needed when ~TS i s riot

running.

3. Swa o F i l e s  — .MTSSii~Px

One of  the  most f unda menta l  r eq u i r e m e n t s  on any

t i m e s h a r i n g  s y s t e m  i s  m a i n t a i n i n g  independence of user tasks

executing con cu rrently. MIS satisfies t h i s  reouireme nt py

m a i n t a i n i n g  p h ys i c a l  as w e l l  as l og i c a l  s e pa r a t i o n  of a l l

user ta sks  in the  sy s t e m .  A s s o c i a t e d  w i t h  each  of  the  f ou r

ter min al tasks is a m i n i — d i s k  f i l e  usea to store a core—

image of the task when i t  is w a i t i n g  for t~~e CPU or h lo c ke d

p en dii~~ some I/O oper ation. ~t any g iven ins t a n t a tas k ma y

resiae on the disk in its swaP f i l e  or in memor y, but at no

time can two or more t a s k s  r e s i d e  in memory si m u l t a n e o u s l y .

A task ’ s sw ap i -naoe c o n s i s t s  of  17 b y t e s  r e s e r v e d  ov
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MIS for env ironment and vi r t u a l  device control data fol lowed

by uo to 48,896 bytes 0- f user t a s k  memor y image. Thus ,  t he
— 

maximum al l o w a b l e  Swap image is a oo ro x imate ly (88K bytes.

There is no rni n~ mum value for the size of a swac image . The

swap image size or, e cuiva l ently, the amount of memor y space

available to the user is variable from 0 to 148K. In fact,

the user is encourageo to use the sma l lest swap image w hi ch

satisfies his requirem ents as small e r  swap imaces tend to

im p rove system responsiveness.

A 148K swa p image w i l l  f i ll 9~ s e c t o r s  on th e m i n i —

disk. T herefore eac ri of the four swap f i l e s  shoulo no r m a l l y

oe 9b sectors lono . In the event that m i n i — d i s k  space is

l i m i t e d,  or t h a t  user t a s k s do not requre a ~J~ I( swap i ”age,

MIS w i l l  a u t o m a t i c a l l y  adju st to any f i l e  size qreater than

16r~ ( 32 s e c t o r s) .  S i x t e e n  k i l o b y t e s  was s e l ec t e o  as the

m in imum and d e f a u l t  s y s t e m  s i z e  s i nc e  i t  p r o v id e s  a

rea sonab le  amount of  memory fo r  running t he CP/ M o p e r a ting

s y s t e m .  The  IPI module  pe r f o r m s  a s i z e  t e s t  on each  swac

f i le  to  ensure t h a t  i t  is  at l e a s t  32 s e c t o r s  long . MIS

cannot be loaded i f any swao f i l e  is sm a l l e r  th a n 32

sec tors.

If i t  becomes n e c e s s a r y  to  change the  s i z e  of  any or

a l l  swap f i l e s ,  the file (s ) must fir s t  be aelet ea f r o ”  tr i e

mi n i disk directory. T h i s  is acc om p li shed under th e S-ico r

ooe rat lng system us inq t he  co mm and

DELETE <f ilenam e >

.~he re < fi l e n ame> m ay ~e ~~~~~~~~~ .MTS5~~Pl, .~~T$Sa P~~, or

.~ rssvjp3 . Ih~ number ir~ each case indica tes th e t or rr i nal

‘JO
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with which the f i l e  is associated. After the f i l e  has been

deleted, it may be recreated by using the command

CREAT E <fil ename > N:96

fo r  each f i l e  w h i c h  has been de le ted .  If swa o f i l e s  s m a l le r

than 148K are de s i r e c,  t he v a l u e  of N in the C R EA J E  command

string should be two times the reQuired memory soace in

kiloo ytes , but no less than 32.

The contents of the swap fil e s  uoon com p letion of an

hiTS operating session are onl y m eaningful if recovery w i l l

be requestea when ~~~ is next loaded. Under normal

circ umstances these four file s  are not requ i red  when MIS is

not running.

14~ Confi g uration F i l e  — .MTSCNFG-

As explain ed in Sectio n A .2.c, hiTS i d e n t i f i e s

v i r t u a l  flopp y disk s by a logical disk number ranging from 0

to 31. Since each virtual floppy di sk actual l y resiaes in a

m i n i — d i s k  f i l e  created under the Sycor operating system,

t h ere must be some m e c h a n i s m  fo r  mapping a logical aisk

number int o a f i l e n a m e  co n t a i n e d  in the  m i n t — d i s k  d i r e c t o ry .

th i s f u n c t i o n  is  p e r fo r m e d  by the  c o n f i g u r a t i o n  f i l e

.MTSCNFG .

The c o n f i g u r a t i o n  f i l e  i s  mace up of  32 entries of

thir teen bytes each contained on a single m i n i — d i s k  sector.

Each entr y has the format

‘41 
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7 8  11 12

where FILENAME is the 0 to 8 byte name of the virt u a l  floopy

disk f i l e  as it aooears in the m i n i — d i s k  directory ; KEY is a

o to ‘L byte protect ion key PA is the Protection attribute

of the vi rtua l disk, i.e. P’ for rea d /write orotect ion , ‘R’

for write protection only (restricted access), and blank for

no protection. The lo aica l disk number for each entry is

sim p ly the oosition of that entr y w i t h i n  the f i l e .  For -
~~~

example , the first entry is assigned log ical disk number Q,

t he last entry 31, ano the entry which is preceded ~v 17

other entries oecomes numbe r 17.

The con figuration f i l e  is read by MIS duri ng tri e

i n i t i a l i z a t i o n  process performed by th e IPL m oaule. Inc

filename is extracted from each entr y ana input to a routine

which searches the m i n i aiSk director y . ahen a match occurs

the m i n i— a i s k  address for the f i l e  is reac from the

directory and entered in a v i r t u a l  floopy disk map taole .

If no match occurs for a give n con figu rat~~on f i l e  ent ry, the

corresponding logica l dis k number is m arKea not a v a i l a o l e .

Any subsequent attem p t to access that v i r t u a l  disk w i l l

resul t in the ter m inal at ert DISK NOT A v A I L  (E.3).

Since the in for m a t i on contained i n  the c onfigurati on

f i l e  is of a permanent nature ana can only be recreatco w i t h

great d i f f i c u l t y ,  th e f i l e  .MTSCNFG should never be deleted

from the m i n i — d i s k  f i l e  oi r ect ory. In PhC event the f i l e  is

dele ted erroneous l y, a new f i l e  ma y ~e created under the

(4 2
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Sycor operating system usiria the CREATE ana BATCH commands

and a backup cassette labeled “.MTSCNFG0 . The com manas are

• entered as

CREATE .MTSCNFG N 1

RUN- BATCH 1 /CSST 3:.MTSC N FG

w i t h  .MTSCNFG mounted in the cassette drive. These commands

w i l l  b uild a new f i l e  director y entry for .MTSCNFG and

est aol ish a basic con fiouration f i l e  with 32 entr ies of the

form .DISKx, where x ranges from 0 to 31 .

The configuration f i l e  may be m od jfj~~~ by two

methods.

First, immediate l y after the oasic configuration

f i l e  has been created ari d loaded it may oe m odifiec when

rwi ning under the Syccr op erating system. Sycor Provides a

data entr y free form mode w h j~~h allows the terminal operator

to exam ine and mod i f y til e contents of the f i l e  NI).

Extreme care must he exe cised when uPdat ing .MTSCNF ( to

al ign each entry properl y in the file. MIS assumes th e t i l e

w i l l  be in the proper format when read, and makes no attempt

to va li da te individ u a l  entries. Note th at this m etho~ may

only be used after the configuration f i l e  has been loaded

and prio r to runn in g hIS. Once MIS has been executec the

next metho d must be used.

Ihe configuration f i l e  may be modified u t i l i z i n c  the

MIS commands Protect, Restrict, and Unprotec t . These

commands form the most common meth od for m o d i f i c a t i o n  of

v i r t~jal disk protection attributes. Pro tect, R estr i ct , and

Unpr otect are deta il ec in section tj.~~~. 

_____



5. Printer File — .M T S P R T

MIS supports the use of the Centr on-i x serial m a trix

pri nter. The printer feature is implemented by buffering

characters In memory until the 512 byte orinter buffer is

fu ll. Next  the b u f fe r  is  w r i t t e n  to  t he min i d i sk  f i le

.NTSPRT and the buffering operation is restarted. ~hen the

end of f i l e  character is received, any data in the buffer is

cop ied to .M TSP~~T. F in a l l y, the fi l e  is read in to memor y

and output to the pr int e r under int erup t control.

In the  even t  t h a t  .MTSPRT i s  d e l e t e d ,  i t  may be

re c r e a t e d  under the  S y co r  o pe r a t i n g  s y s t e m  py us ina the

co mmand

C R E A T E  .MTSPRT N:< f i l e  s i z e >

-w her e < f i l e  s i z e >  is  the  length of  t he  f i l e  in 512 by t e

mini disk sectors. Because al l inform ation is written to

the pr inter fi l e  before it is printed, the user must insure

t hat the f i l e  size is large enough to hanale the worst case

sit u at ion. If the user discovers the pr inter f i l e  size must

be increased , the Sycor ooerating system commands

DELETE .MTSPRT

CRE AT E .MISPRT N :< fil e size>

may be usea.

o. ~i i rtua l Floopy Disk Files

Eac h v i r t u a l  flopoy d isk resides or a block of

l o o i e a l l y  contiguous m i n i — d i s k  sectors. This blo ck m uSt be

a l lo c - e t -’.d usin g the f a c i l i t i e s  oroviaed by tile Sycor

oPe rat ing system . s o e c i f i c a l l y  the comman d

1114
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CREATE <fil ename > N < f i l e  size>

where (filename> is a 1 to S character name to be entered in

t he m i n i — d i s k  d i r e c t o ry  and c o n f ig u r a t i o n  file, end (file

size> is the length of the f i l e  in 512 byte mini—disk

secto rs. For the basic configuration fi l e  described above

the <f ilename > is of the form .diskx where  x ranges from 0

to 31. For the standard 256K byte floppy disk < f i l e  size>

eauals 512, i.e. (256 * 10214)/512:512.

ahere a p h ys i c a l  f lo poy  disk has a fixed caoacity of

256K bytes , an MIS virtual disk may have any convenient size

uo to  25oK b y t e s .  ~ IS assumes t ha t  t he  a i s k  image is made

up of contiguous 128 byte floppy disk sectors starting w i t h

t - - ack  0 sector 1, proceecino throug h the 2b sectors of track

0 to track I sector 1, and so on un t i l  trac k 7o s e c t o r  2o or

unti l the  v i r t u a l  d i sk  f i le  is  f u l l .  If the virtual disk

tHe  s i z e  is  l ess  t han  512 m i n i — d i s k  s e c t o r s ,  l ess  tnan 77

f l o ppy  d i s k  t r a c k s  w i l l  be addressable.

It is  i m po r t a n t  to  note t h a t  MIS o n l y  r e c o g n i z e s

v i r t u a l f loppy  d is k  f i l e s  w h i c h  are e n t e r ea  in t he

con fi guratio n file. The l ogical d isk number associatea w i t h

a given virtual floppy disk f i l e  is de t errn in ed by that f i l e s

positi d n in .MTSCNFG. When the f i l e  is i n i t i a l l y  enterea in

the confi gura t~~on f i l e  a orotection key and prot ectio n

a t t r i b u t e may a l s o  he e n t e re d .

(45 
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D. h iT S / U SER  T E R M I NA L  I N T E R FA C E

1. Ter minal Interface Design

The general format of each terminal displa y is as

fol lows:

1 0 STATUS LINE 63

0 63

I 127:

1126 6 S 1 91

:1 92 U P 255:

1256 F L 319 1

:3 2 0  F A 363

13811 E V 14 14 71

:11148 R S i l l

The numbers are dec ima l  and s pe c i fy  c h a r a c t e r  o os it i~~ns

w i t h i n  the status li n e  and dis pl a y buffer.

I I 
a. Sta tus Line

The ter minal status l ine is used by MIS to

aisp lay three types of status information:

(I . ) The current vi r t u a l  drive and flopp y disk assianm ents

for that te rm inal.

(2) The size of the user ’s swap imace, i .e. t he amount of

memor y soace currentl y avai lable.

(3) Error message alerts oroduced by M IS system commands ,

or resulting from user program c a l l s  on the DISPLAY 

~~~~~~~~~~~~~~~~~ ~~~~~~~
--  -
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MSG service routine (see F.?.).

The status l i ne disp lay format arid con ten t s  are

discusse d in detai l in section E.

0. Disp lay Buffer

The diso lay buffer can hold uo to  a max imum of

512 characters. The dis olay buf fer also acts as an i nput

buf fer , holdi ng the input data until  the user ’s orogram

requests it. Due to the unavoidable delays in user program

response caused by swapping and aggravated by the r e l a t i v e l y

lo w data transfer rate of the m i n i — d i s k ,  the MIS terminal

interface provides characte r echoing and simple line editing

fea tures. This ensures reasonable response times to key

activatio n by the user. Thus, inout aata can not be

considered available ~o the user ’s proaram un t i l  an inout

l i ne  t e r m i n a t i o n  c h a r a c t e r  has been r e c e i v e d  by MiS .  to

estaol ish an input buffer for a program, the user enters Pne

data anø termi nates the line by h i t t i n g  the NE~’ILINE or ENIER

ke ys Ori t he  keyboard. This est ablishes t h a t  I m ,  as an

i nput puffe r a v a i l a b l e  for Processing ~v the user ’s p rogram.

ahen NE~’ILLNE is en te red  MIS issues a carria ge return and

line feed to the terminal screen. ENTER causes te rminati on

pf the current lin e  but MIS does not output a carriage

return and lin e feed to the terminal screen. ENTEN is most

e ffe ctive when CP/M commands are entered because more

• infor mation can be oresented or, the MIS t e rminal. Note that

t he key combinations ‘ I / O  CIL M’ or ‘SPIIFI CR’ (on the

number oad) w i l l  a l s o  res u lt  in t he  ter m in at ion of an input

I
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line. E i t h e r  of  t hese  keys ,  as w e l l  as NEr~LINt and ENTER ,

ma y be used for l ine termination. H--

Once an input buf fer has been established the

user may Continue to input beta on the next l ine.  The user

may use any of the line ed i t i ng  or other cursor control

features on this new l i ne  of  input da ta .  How e v e r ,  t h i s  new

l ine ma y not be termin ated u n t i l  the u se r ’ s program has

p rocessed the previous input bu ffer (see terminal alerts

below ).

Eac h character output from the user ’s program is

d isp layed at the current cursor p osition. Each outPut

results in al l  input buffer oointers being reset to tile

character p osit ion at the end of the output data. Thus , new

I/O w i l l  start at this ooint . This im p l i e s  that if the user

had been in the midd l e of entering cata when the output

occurre d, it must be reentered.

c. Terminal A lerts

The MIS terminal interface oroviaes the~ use r

wit h either a visual or audio response to each key

øepress-ion. No rmal visual response is Provided by dis pl a y

of t he entered ch aracter and/or mov ement of the dis pl a y

cursor. The disp lay cursor is a b l i n k i n g  underscore

Character w hi c h marks ‘he current Position on the screen.

Data is always entere d end displ ayed at the current cursor

position.

The au dio resoonses consist of either a Oeeo or

C l i c k  at the t e r m i r l .  A ter minal beeo alert w i l l  be
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generated for any pf the following conditions:

( 1)  An inout bu f f er is  w a i t i n g  to  be p rocessed  -by the

user ’s program and the te rminal user attempts to

terminate a new input line.

(2) An attempt is made to move the cursor back past the

start of the current line. For example, att emoti n g to

aelete the Prev ious l ine or character after the line

has oeen entered by a termination key w i l l  result in a

beeo.

T he terminal c l i c k  alert is associated w i t h  the

dis p lay sc r o l l i n g  feature. Since the dis pl a y buffer also

acts as an i nout bu f fer , scrol l i na the display when the 512

byte dis p lay buffer is fu l l  could destroy i nput data w f l i c h

has not yet been orocessed . For e x a m o le ,  t he  user cou ld  be

enter ing a 512 character string. Upon termination of that

input line, MIS w i l l  lock out scroll in g unt i l  the user ’s

program has Drocessec the firs t 614 characters. T h is ensures

th at the inout oat-a is not destroyed by the sc r o l l i n g

o pe r a t i on . Ih i s  s c r o l l i n g  l ockou t  is  i n d i c a t e d  to the user

by a terminal C l i c k  alert.

2.  Term inal Key Functions

Ihe terminal keys fall  into five basi c func t ional

grouos: keys for entry of normal character st r ir ~gs, keys

wh i Ch affect the inter pr etation of the inout key charact ’r

input line P erm ina t ion keys; li n e  e ditin g ana cu rso r  c o n t r o l

keys and number oad keys. These keys and t h e i r  functions

are described in the follow i n g  subsections. n i t h i n  til e
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func tion descriptions, “curre nt positi on ” refe rs to the

cu rrent cursor p osition on the screen. A ny reference to the

aisp lay of a charac ter in the Current p ositio n, also im p l i e s

that the current oosit ion is incremented by one.

a. Cha racter String K eys

K E Y / SW IT C H  F U N C T ION

0 9  Disp lays the inp ut numeric

character at the current

pos ition on the screen.

Soec ial Diso lays the inp ut sp ecial

Characters character at the current cursor

p osition on the screen.

4 Z  Di sp la y s the inp ut alph abetic

characters at the current

Po sitio n on the screen.

Alph abe tic characters are

dis ol ayed in upPer or low er case

depen ding on the key mode (see

SHIFT and FS C under Entr y hooe

- Peys).

Tab /Skio Dis ol a y s a (horizoni al ) tab svm—

bo l at th e Current p os it i on on

the scree n.

50
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P. Entry Mode Keys

K E Y / S W I T CH  F U N C T I O N

FUNCTION Defines t he inter p retation of

SELECT (FS) keys for sp ecial functions as

defined in this section.

I/O CONTROL Def ines the interoreta t ion of

(I/O CTL) keys for soecial functions as

defined in this section. Also

used in conjunction w i t h  the

alphabe tic keys to generate

approP riate AS CI I control codes.

SHIFT Sets the keyboar a to upper or

lowe r case.

FS C Se ts or clears the alphabetic

key entry mode to upper or lower

case. Functi ons as a s hi f t  key

loc k.

SHIFT RS Ca uses a PSI 7 instruction to oe

(RESTART) executed wh i ch trans fers control

to memory l ocation ~4O 3 R I I . Ih i s

key is used ~ it b  the CP/M DOT

p rogram.

ci
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c. Line Te rmin ation Keys

KE Y/SWITCH FUNCTION

N1~ LINE; ENTER; Termi nates the current line and

I/O CTL H; esta blis hes the just compl eted

SHIFT CR; inp ut line as an input buffer

available for orocessing by the

use r ’s program. Tile cursor is

diSPlayed at the le ft most

p os ition of the next lin e  except

for ENTER w hi c h leaves the

cursor at the current position.

ERROR RESET Sp ecifies that the inp ut lin e

(MIS CHO) which it terminates is to oe

pr ocessed by ~ ES as a sys tem

command.

d. Line Editing and Cursor Control Keys

~cEV/ S WITCH FUNCTION

N E X T  F M A T ;  Deletes al l  c haracters from the

I/O CIL U cur rent posit io n back to the

(Line Delete) start of t he  cu r rent  l i ne .

BA CK SPACE Deletes the previousl y entered

(Char Delete ) character.

FS ~ or I/OCTL ~ Cle ars th e diS pl ~~v b uffer (not

52
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(Clear Screen) the status line ) and leaves the

current p osition at the upper

l e f t  p o s i t i o n  o~ t h e d i s p l a y

bu f f e r .

< — — — (Curso r  L e f t )  Moves the curre nt  po s i t i o n  one

to the le ft. Does not delete

pr evious entr i , but allows

reentry.

—~~~> (Curso r Ri ght ) Moves the current oos it io n one

to the right. Does not delete

p revious entry, out allows

reentry.

e. Number Pad Keys

The number pad keys consist pf 10 numeric di g its

and 8 ASC II control characters locatea on tne ria ni t side of

the keyboa rd .  The d i g i t s  f u n c t i o n  in the same m anner as the

o t he r  numeri c a ig it s  on the  keyboa rd .  The A S C I I  c o n t r o l

c ha r a c t e r s  are d i s o l c 3 y e d  when the SHIFT key is depressed in

c o nj u nc t i o n  w i t h  til e a p pro pr i a t e  k ey .  T h e  o n ly  c o n t r o l

charac ters w hich affect the oi sola y are SHIFT CR and SHIFT

PS (see Line Terminat i on Keys).

3. M I S  System Commands

System comm ar~cs are a set of commands w h i C h  Pr ov iie

the user w i t h  a means of c om m unicat i na w i t h  MIS from tile

t e r m i n a l .  T hese commands a l l o w  th e user to logi n to MIS;

quit MIS ; attac h v i r t u a l  flo opy di s Ks pr otect , r estrict ,
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and ur~orotect virtua l floppy disks ; and specif y the virtual

memory size to be used.

a. General Characte ristics

A MIS command sequence ma y be entered anytime

after the i n i t i a l i z a t i o n  or r e i n i t i a l i z a t i o n  of MIS. The

user enters the desired command sequ~ nce, foll owea by the

ERROR RESET key. Thi s signals the op erat ing syStCm that

there is an ‘41S co~~-Land to be processed. An y errors

detected in the command sequence w i l l  resu lt in an error

ale rt message disPlayed in the MIS message f i e l d  on tile

status li ne. Secti on E describ es the MIS status lin e

dis p lay and pr ov ides a summ ary of the error messanes.

b . Syn tax Rules

The f o l l o w i n g  rules should be used to in ter p ret

the syntax for each system command given in sect ion D.3.e.

(1) The comm and may be entered in upper or lower case.

MIS conve rts the Commands to upper case for

processing.

~2) Each entr y in the command sequence m ust be seoarated

by one or more spaces.

(3) The entire comm and name m ay oe used to sp eci f y the

comman d , however on l y the first l ette r 0~ the comm and

is required, ~s indicated by th e underscore in tri e

syntax. MTS va l idates on l y the f i r s t  l e t t e r  of ~~~

Co mm and n~~me .

(q) Pa rameters are shown in lower case ari d enclosed t y

ine au al i t v  s i q r s (< > ) . Each p -~ra rret er name is a
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variable wh i ch ‘rust be replaced by the appr opr iate

character string or decimal number entered ~y the

user .

(5) Parameters may be required or op tiona l , depending on

the command. Optional parameters are sp ecified by

enclosin g the parameter in brackets U I). If a

parameter is designated as op tional , it ma y be om itted

from the commanc seauence (see section D.3.d).

(6) The designation (‘disk nr) t /<k ey>J) indicates th at

the entire p arame ter sequence is op tional , and th at

<disk nr> may acoear without /<key ). The converse,

however~ is not true.

(1) If parameters are entered in a command sequence th ey

must Dc in the order specified in the syntax. For

exampl e , <disk nr> may not be entered be fore <drive

1 t r> .

(8) The notation (error reset) at the end of each command

strir ic , is a reminder to the user that each MIS command

Sequence must be te rmina ted by the ERRUP RESET key .

c. Parameter D e f i n i t i o n s

The system commands h ave four types of

parameters:

(1) <drive l t r >  — must he one of til e a l p habetic characters

A through H. It sp eci fi es one of the ei oht v i r t u a l

disk drives a v a i l a b l e  to a termi n a l  user .

(2) <disk nr> — mu S t  he a deci m a l numbe r in t~~e range

0—31 . It so ec i fies one of up to 3d v i r t u a l  flopp y
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dis k files on the Sycor mi n i — d i s k .

(3) /<k ey > — a string of not more than four characters,

- :  always precedec by the special Character ‘ / ‘  which

designates the st ri n g as a key oarameter. A l l  v alid

ASC II characters are acceotab le including p lan k , slash

(I), and other spe cial Characters.

(4 )  <memory size> — must he a decimal value in the range 0

to 48, whi ch specifies the user ’s swap image si ze in

kilobytes. The default value for a user swap image is

1 6K.

d. Default Parameter Values

Certain system commands allow the user to omit

the <drive lt r> and/or <disk nr> parameters. In these

cases, MIS d e t e r m i n e s  the app ropriate drive letter and disk

number by scanning its a llocation tables for the fir st

ava i l a b l e  v i r t u a l  drive or vir t u a l  disk , as app ropri ate. If

one is found , it is allocated to the requesting user.

Otherwise the app rop ria te error message is dis pl ayed.

The <key > par ame ter is op tional onl y if the aisk

requested has no orotect ion attributes specified. Thus there

is no d ef a u l t  <key>  v a l u e .  A~ p r e v i o u sl y m en t i oned ,  the

default <memory size> p arameter is 16K .

So 
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e. Comni ario Descriptions

The following pages describe in detai l each of

the system commands:

(1) ATT AC ~$

(2) LOGIN

(3) P R O T E C T

(4) QUIT

(5) RESTR ICT

(6) SIZE

(7) UNPROTECT
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SYSTE M COMMAND ATTACH

F unc t ion:

To attach a virt u a l  floppy disk to a virtual disk drive
for use by a user at a specific terminal.

Syntax:

ATTACH (<driv e lt r > l (<disk or> t/< key >l] (error reset )

• Description:

This system command simulates the oh ysica l op eration of
loading virtual disk <disk nr> in to v i r t u a l  ar ive <drive
l tr> . Al l  p aram ete rs are op tional, section D.3.d
de s c r ibe s  the ae f a u l t  v a l u e s  when o pt i o n a l  pa rame te rs
are omitted.

E rror Messages:

DRIVE NOT AVAIL — Drive letter has not been
sp eci fied ana there is no ar ive
p resently a v a i l a b l e  for assi gnment.

UIS~ NR ERROR — Disk number entered is greater
than 31.

DIS~
( IN USE — Disk number sp ecif iea is oresently

allocated w i t h  read /write access to
anothe r user.

DRIVE LIR ERROR — Drive letter entered is not one of the
letters A throu gh P1.

DISK NOT AVAIL — Either disk number has not been
sp eci fied ana there is no aisk
p resently a v a i l a b l e  for assignment; or
the sp ecified ais k is not

- availab l e for assignment.
INVALID CMD — Syntax error in command sequence.
KEY ERROR — The sp eci fied disk reguires a key

and eit her a key has not been enterea
or the ~ntered key did not matc h .

Exa mpl es:

ATT ACH A 3 /USRI
A C
attach S /vr?#1
a I

_ Jt Sd

--- - - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -— ---~~~~~~~~~~~~ -~~~~~~~~~ — -- ~~—-- - - - - -—~~~~~~~



- - - -~~~~~~~~~~~~~~~~~
—

~~~~
—- - --- ----—--- - --  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-

S Y S T E M C O M M A N D  L OG I N

Func tion:

Li nks the terminal user to MIS and pr ovides the i n i t i a l
loa d of the user ’s program or operating System (default
syste m is CP/M) .

Syntax:

LOGIN (-<disk nr> (/<key>il (error reset)

— 
Description:

This System command no t i f i e s  hiTS th at the requesting
ter minal is now active , and simulate s the ph ys ical
cold—start bootstrap operation of the user ’s sys tem.
The bootstrap load alwa y s takes place from vi r t u a l  drive
A. The virtual disk (and associated key, i- f any )
attached to this drive ma y be spe cified as a parameter.
T he default is disk nr 0, wh ich is a reao on ly disk and
al ways Contains the CP/’~ operating system.

Error Messages:

DIS K NR ERROR — Disk number entered is greater
than fl.

DISK IN USE — Di sk number sp ecified is p resentl y
allocated w i t h  read/.~r i te access to
another user.

DISK NOT AVA I L  — the soeci fiea disk is not a v a i l a b l e
f~~r assignment.

HA RL )~~ARE ERROR — A bnormal com p leti on status was
returned by th e m i n i — d i s k  co n troller
following a wr i t e  op eration.

INVAL iD CMD — Syntax error in command sequence.
KEY ERROR — The sp ecified aisk reouir es a key

and eit h e r a key has not been entered
of the entered key did not match.

E xampl es:

LOGIN 3 /01
L 15
lo gin 2S /a25

cq

~ 
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SYSTE M COMMAND PROTECT

Functio n:

Adds the read /write orotection attribute to the
spec ified virtual dis k.

Syn tax:

PROTECT <di sw nr> /<key> (error reset)

D e s c r i p t i o n :

This system command provides the user wi t h  the means for
on—line assignment of a protection <key s to <disk nr> .

Error Messages:

DIS K NR ERROR — Disk numb er enterea is oreate r
than 31.

HAR DWARE ERROR — Abnormal com ol etion status was
returned by the m i n i — d i s k  control l er
following a read or write op erat ion.

INV ALID CML) Syntax error in commana sequence.

cEY ERROR — The sp eci fied disk is already
protected. to change protection keys
use UNPROTECT w i t h current key and
then PROTECT wi t h  new key.

Exampl es:

PROTECT 1 /VFDS
protect 10 /keyl
o 2 /u~ 20

hO
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SY STEM  C OM M A N D  Q U I T

Funct ion:

ler minates the terminal user ’s l ink to MIS.

Synta x:

Q U I T  (error reset)

Description:

This sys tem command notifies hITS th at the requesting
terminal is no longer active.

Error Messages:

PIA ROCARE ERROR — Abnormal completion status was
returned by the m i n i — d i s k  controller
fol l owing a writ e  op eration. This ma y
indicate that the last v i rtual d i Sk
written to was not closed pr op erly and
da ta has been lost.

INV ALID ~.MO — Syntax error in command sequence.

Examoles:

QU IT
qu i t

q
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SY STEM C O MM A N D  RESTRICT

Func t ion:

Ad ds the read restriction attribute to the specified
vir tual disk.

Syn tax:

RESTRICT <disk nr> /-<key) (error reset)

Descri ption:

This system comm and pr ovides the user wi t h  the means for
on— l i n e  assi gnment of a “read only ” restri ctio n to <disk
nr> . T his allows the user to soecify a virt u a l  floppy
disk as available to other users for reao only access.
Th e v i r t ua l  f lo o p y  d i sk  must have ceen p r o t e c t e d  pr io r
t o i ssu ing  the r e s t r i c t  command. The <key > is  the  same
as the <key> used in the orotect command.

Error Messages:

DISK NR ERROR — Disk number entered is areated
than 31.

DISK IN USE — Disk number soecifie d is p resently
allocated w i t h  read /write access to
another user.

INVA LID CMD — Syntax error in command sequence.

KEY ERROR — The sp eci fie d disk reauires a
and eit h er a key has not been enterea
or the entered key did not match.

Examples:

RESTRICT 3 /10 1
U / 104

res trict  13 /usr3
r 16 /1

62



_ _ _ _ _ _ _ _ _ _  - 

‘ -
~~~~~~~~ -- - -

~
..-- _-

~ 

—~

S Y S IEM C O M MA N D  SIZE

Funct ion:

Spec ifies the memory size to oe a l l o c a t e d  to  t he
ter m inal user.

Syn tax:

SIZE <memory size> (error reset)

Descri ption:

This system command sets the size of the user ’s swap
image. The range of values is 0—48K . The default va l¼ j e
after login is b K .

E rror Messages:

INVAL ID CMD — Synt ax error in command sequence or
the Size p arameter entered does
not fa l l  in the range of O-4d
or the Sycor 440 Swap f i l e  is not
large enough to hold t h i s  size
swap image (see section C.3).

Exampl es:

SIZE 24
5 32
size 48
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SYSTE M COMMAND UNPROTECT

Functi on:

To remove a prev iousl y entered p rotection key from the
soec-ifiea virtual floppy disk.

Syn tax:

UNPROTECT <disk nr> /<key> (error reset)

L)esc rip t i on:

Th is system Command pr ovides the user wi t h  the means for
on—line removal of a l l protection attributes form <disk
n r> .

E r ro r Messages:

DISK NR ERROR — Disk number entered is greater
than 31.

HA ROaA RE ERROR — A bnorma l com pl etion status was
returned by the m i n i — d i s k  contro l l er
following a read or writ e  operation.

IN VA LID CML ) - Syntax error in command sequence.

KEY ERROR — A pr otectio n key is required and
either no k.y was entered , or

• the entered key did not match.

Examp les:

UN PR O TE C T  IR /NR 9
U 12 /0964
unprotect 7 /Ovfø
u 9 / 0 ? % Z



t.. MIS STATUS LINE MESSAGES

The MIS operating system u t i l i z e s  the first line of each

terminal for system status and error messaoe displ ays. The

status line is 64 characters in length and is divided into

t h ree  d i sp l ay  a reas  as shown b e lo w .

S T A T U S  LINE

0 39 40 ‘47 48 63

V F C  M S  M S G

where

~FL) 
— V i r t u a l  Floppy Disk Status Dis pl a y

MS — Memory Size Di so lay

MSG — Error Message Dis o l ay

1. Virt u a l  Floppy Disk Status Dis play

This displa y con tai ns information on the v i r t u a l

d r ive and disk assignments curre ntl y in effect. For each

attac hed virtual flopp y disk the f o l l o w i n g  w i l l  be

I sd ayed:

(1) drive letter

(2) disk number

(3) restriction indicator Cr or blank)

For exampl e , if the user has attached disk number 3 to drive

A and disk numb er 25 (whi - C h is restr ict e c) to drive C, the

status displa y w ould apoear as fo l l ows:
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0 10 39

A :03 C 25r

2. Memory Size Disp lay

The center of the status line display shows the

curren t memory size for th at user and the “MIS” header. For

exa mpl e , if the system default memory size were being used,

t he dis pl ay would appear as follows:

‘40  ~47

loX MTS

3. E rror Message Dis o lay

Al l  MIS system commands are validatea and an error

ale rt generated if any syntax errors are found. The las t 1-b

p os itions of the status line are reserved for tnese

messa ges .  A v a l i d  s y s t e m  command w i l l  c l e a r  the  e r r o r

message displa y of any Previous error alert. The fo llo win o

is a summary of system error messages.

MESSAGE MEANING

( B l ank  Oi s p lay )  I n i t i al  c o n di t i o r~ a ls o  th e s t a t u s  messa ge

area is cleared foll o w i n g  the processing

of a v a l i d  system Command.

DISK IN USE Disk numoer sp eci fied is pr ese ntl y all o-

cated w i t h  read /write access to anot h er

user.

_ _ _ _ _ _ _ _  _ _ _ _ _  -p—— ~~~~~~~~~~~~~~~~~~~~~ 
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DISK NOT AV A I L  Either the disk number has not been speci

fieo and th ere is no disk p resently

ava i l a b l e  for assignment; or specified

disk number is not a v a i l a b l e  for

assignment.

DISK MR ERROR Disk numoer entered is greater than 31.

DRIVE LTR ERROR U n ive number entered is not one of tne

letters A throuch I-i .

DR iVE NOT AV A IL Dr ive letter has not been sp ecif ie o and

there is no dr ive p resently a v a i l a b l e  for

ass i gnment.

I-1ARLh~dAR E ERROR A bn g rm al com ple tion Status was retu rned by

the m i n i — d i s k  c ontroller f o l l o w i n g  a read

or w r i t e  op eration.

INVAL ID CMD Syntax error has been detected in t he

Comm a nd seQuence .

,cE~ ERROR The spec-i fie a disk requires a key and

either a key has not been entere d or tri e

en tered keY d id not r~a tch .

PR IN TER ~OI ROY Abnormal c om p le ti on status was rett ~rnea by

th e P r i n t e r  c o n t r o l l e r  ‘o l l o w~~na a p ri n t

opera tion. Th is error r~ay Ce c ausec~ by

p r i n t e r  Øower off, p r i n t e r  not se l ectøa or

pr i n t e r  out of paper.
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TAS K DELETED when RECOVERY is specified during system

i n i t i a l i z a t i o n ,  t h i s  message is displa yed

at the ter minal w h ich was executing when

the system failure occurred . It indicates

th at this ter minal user must reestablish

the environment.
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F. MIS/USER PROGRAM INTERFA CE

1. Program inter face Design

MIS was designed to provide a timeshared , vir tual

8080 microprocessor environment for microcom p uter systems

develo pm ent. The term v i r t u a l  is app ropriate here because

th e user actual ly interfaces w i t h  MTS for many services

n o r m a l l y  p r o v i d e d  by ha r d w a r e  in a dedicated CP’J

e n v i r o n m e n t .  A s o f t w a r e  i n t e rf a ce b e t w e e n  user  p rog rams  an~

th e Sycor 440 r~ardware is necessary in order to a l l o c a t e  the

hardware resources equitabl y and e f f i c i e n t l y ,  w h i l e  at tn e

same time sat isfying the service requirements of several

Comp eti n g user Programs.

the MIS/user program in terface consists of a set of

service routines w h i c h  m ay be ca ll eo by a user Program

through a sing l e entr y p o in t to p erform terminal I/O, access

vir tual floppy di sks, or modi fy the user ’ s vi r tual

environment. The design was he a v i l y  infl uenced by the CP/~

op erating system wn i ch uses a s i m i l a r  scheme for I/O .

The set of service routines ma y be l o g i c a l l y  di vi d ed

into two types of c a l l s  on MIS . The first tvPe~ Sys tem

c e l l s ,  cerform the same functio ns for a user program as

system Commands p rovide for the user at a te r m i n a l  (0.3).

The functions deal w i t h  m o d i f y i n g  the user ’s cur rent v i r t u a l

environ m ent by cn an c ing m emo ry si zes attac hing various

v i r t u a l  disks to v i r t u a l  dr ives , or even l ogging on and off

th e system. Se rvi ce c a l l s  are the secona tyce of c a l l

pr ov ided by the ~1TS software interface. S er vi c e c a l l s  are

_ _ _ _ _ _ _ _ _ _  --



used to per form terminal I/O and access vir t a l  flopoy disks.

A call to MIS takes t he form

<value> MT S (<fid> ,<oarm> )

The first argument, < fi -d >, is a number from 0 to 17 which

identifies the function requested. The <parm> argument may

oe a parame ter value , if only a single p aramet er is

requ i red, or the address of a parameter li s t  if more than

one parameter is required. In each case MIS returns <value >

uoon com p letion of the recuested operation. Th i s returned

val ue may oe an ASC II character code, an error code, or in

seve ral cases have no significance. Both system c a l l s  and

serv ice c a l l s  are formed as described above. The syntax and

function o~ eac h ca l l  are described in sections 2 ana 3.

Sec t i on ‘4 d e t a i l s  the c a l l i n g  procedures whic h include the

register assignments for < fi g > , <pam > and return values.
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2. System Call s

A l l  system commands avai l able to a user at a

term in al are also available to a user program through System

calls. An ad d i t i o n a l  call is pr ovided wh i ch w i l l  dis p lay an

app rooriate terminal alert at the user ’s terminal if entered

with  an error code. Table 1 summari zes the required

ar guments and return values of each system c a l l .

IA~~LE 1

SYSTE M CALL SUMMARY

FID NAME PARM VALUE

0 ATTACH l i s t  error code

I DISPLA Y MSG error code none

2 LOGIN li s t  error code

3 PROTECT l ist error code

‘4 QUIT none none

5 RESTRICT l i s t  error code

6 SIZE size error code

7 uNPROTECT l ist error code

a. Arg uments

Each system c a l l  is i d e n t i f i e d  by a number which

MIS assoc iates w i t h  a particular service routi ne, in

ad oi tion to this function i d e n t i f i e r , MIS may require one or

several addi t i o n a l  parameters to perform the repuested

service. ~hen m ore than one p arameter is required , MIS must

be passed the aodress of a b yte vector con t ai n in o these

para meters. Each system c a l l  req u ires tha t t h i s  vector

7 1
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conform to some fixed form at. In general each byte of the

- 
vec tor w i l l  contain some numeric value or an ASC iI character

- code , but situations may arise when an opt ional parameter is

not s~ ec if ied . In such cases the corresponding byte in the

- parameter vector must be f i l l e d  w i t h  the value FFH. Section

4 details the c a l l i n g  orocedure which inclu ae s the register

assignments for the arguments.

b. System Cal l Descriptions

T he following oeaes describe in detail each

sys tem ca l l .

4
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SYSTEM CALL ATTACH

Function:

To at tach a virtual floopy disk to a virtual dis k drive
for use oy a user at a sp ecific ter mi nal.

Arguments:

FID = 0

PAR M = address of parameter vector
by te 0: drive number where 4:0, B 1 ,  etc.
byte 1: disk numoer — 0 to 31
by tes 2—5: p rotection key — 0 to ~ ASCI I charac ters

Descr ipti on:

This c a l l  simulates the ph y sical operation of load ing
virtual disk <disk nr> into v i r t u a l  drive <o r ive nr> .
Al l  par ameters are op tional. If dis K and/or dr ive ri r is
riot spec ified MIS searches the disk or drive map table
resoectivel y for the first a v a i l a b l e  entry. A
pr otectio n key is onl y required i f the vir t u a l  disk to
oe attached has been assigned read /write pr otection.
The call returns an error code upon como leti on.

Error Coaes:

0 — Operation successfu l

2 — Either disk number has opt been sp ecified and toere
is no di s k presently a v a i l a o l e  for assi gnmenU or
the spec ifi e d  disk is not a v a i l a b l e  for ass ianm ent.

3 — Oi~~k number specified is presently allocated w i t h
read /write access to another user.

‘4 — Disk numbe r specified is greater than 31.

S — ihe sp ecifiec disk requires a key ari d e itn e r a key
has not been entered or the entered key did not
match .

6 — Drive number soeci fie~ is grea ter than 7.

1 0 — Dr ive numb er has not peer specified and there is no
drive p rese ntly a v a i l a b l e  for assign m ent.
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SY STEM CALL D I S P L A Y  M SG

Func tion:

I t  To display a terminal alert in the status message area
of t he user ’s te rminal.

Ar guments:

FID = 1

PARM er ror code

Descript ion:

Ihis call takes an error code as input and oisp lavs the
correspon ding orede -fined terminal alert message on the
user ’s terminal. The OISPLAY MSG system c a l l  provides
the only way for a user to display messages on the
termina l status l ine. No value is returned ov t hi s
sys tem c a l l .

Action:

o — blank

1 — INVALID CMD

2 — DISK NOT A V A I L

3 — DISK IN USE

‘4 — DISK NP EkROR

5 — KE Y  E R R O R

6 — DR IVE LTR ERROR

7 — PRINTER NOT ROY

8 — P~A P O WA P E  ERROR

9 — TASK DELETED

1 0 — DRIvE NOT A V A I L
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SYSIEM C A L L  L O G I N

Func t ion :

Rei n i t i a l i z e s  the user ’s MIS environment and reboots the
use r ’s system fro m drive A.

Arguments:

FID = 2

PARP .’ = aadress of parameter vecto r
byte 0: disk number — 0 to 31
bytes 1— 4: pr otection key — U to 4 A SCII characters

Desc r ~ Pt on:

This system call creates a r e i n i t i a l i z e d  MIS environment
for the user program. Memory size remains at toe
Curre nt value ana the sp ecifi ed disk, if any, w i l l  be
attached to drive A . If 00 d is k number is soeci fiea,
disk number 0 conta ining the CP/M system is attached.
Drive assignment and memory size w i H  be dis p layed on
the status line  of the user ’s terminal. Th, user system
is then re000tec from drive A. A l l  other drives and
d isks are reset.

Error Codes:

0 — Operation successful

2 — The sp ecified disk is not a v a i l a b l e  for assignment.

3 — Dis x number sp ecified is cu rrent l y allocated w i t h
read/writ e  access to another user.

4 — Disk number sp ecified is greater than 31.

5 — The sp ecified disk requires a key and either a key
hag not been entered or the entered key did not
m atch.

S — Abnormal comoletion status was returned by the
m i n i — d i s k  c o ntroller fo ll o .~ing a wri t e  op eration.
Th is ma y in dicate th a t the last v i r t u a l  disk
w r i t t e n  to was not closed orop erl y and dat -a has
been lost.

75 

~~~--~~~~~~-—---~~-  --- --~~~~----- -



SY STEM CALL PROTECT

Furic t ion:

Read/write orotect a virtual disk.

Argu ment s:

FID : 3

PA R M  = address of parameter vector
byte 0: disk number — 0 to 31
bytes 1— 4: Protection key — 1 to LI ASC II cha racters

Desc ri pt ion

This system call adds the read /write protection
attribute to the soeci fied virtual disk. This is
accom p lished by the uodate of the basic confi guration
f i l e  .MTSCNFG (C. 4J. Uoon normal com ol et ion of the c a l l
disk use is l i m i t e d  onl y to those who know the
pr otection key .

Er ror Codes:

0 — Operation successful

£4 — Disk number specifi ed is greater than 31.

5 — Key has not Deem entered or disk is already
protected w i t h  another key.

H S — Abnormal comoletion status was returnea by the
m i n i — d i s k  controller f o l l o w i n g  a read or w r i t e
operation. Th i s ma y indicate tha t the last virtual
disk written to was not closed pr operly and data
has been lost.

7o
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SYSTE M CALL QUIT

Function:

Logs the user off M TS .

Arg ument s:

FID L4

PARM : none required

Description:

This system c al ’ n o t i f i e s  hITS that the requesting user
p roaram is no h.~nger active. Control w i l l  not be
returned to the user program. The user must log in
through the terminal to regain system f a c i l i t i e s .

Error Codes:

o — Operation successful.

8 — Abn ormal com p letion status ~as returned by the
m i n i — d i s k  controll e r following a wr i t e  op eration.
Thi s may indicate that the last v i r t u a l  disk
written to was not closed properl y aria data has
been lost. If t his error code is returned, the
ter min al alert HARD ,~dA R E ERROR is a u t o m a t i c a l l y
displa yed in the status message area of the user ’s
terminal.
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SYStEM CALL RESTRICT

Function:

Ass ignment of TM read only ” restriction to a vir t u a l  disk .

Arguments:

FI[) = 5

PARM = .aadress of pa rameter vector
pyte 0: disk numb er — U to 31
bytes 1— LI : pr otection key — 1 to LI A SC II characters

Description:

This system call adds the read restriction a t t r i b u t e  to
a v i r t u a l  disk whic h  has been p rev i ously protected. The
p rotection key is the same as that used for the Protect

• sys tem c a l l .  MIS adds the reaa restriction attribute to
th e oasic con - figuration f i l e  .MTSCNFG .

Error Codes:

o — Op eratio n successful

3 — D i s i number specified currently allocated w i t ~i
read /write access to another user.

U — Disk number specified is greater than 31.

S — The spe ci fieu disk requires a key and either a key
has not been entered or the entered key di ~ not
match.

8 — Abn ormal com p letion status was returned by the
m i n i — d i s k  c o n t r o l l e r  f o l l o w i n g  a read or write
op eration. This may indicate that the last v i r t u a l
disk written to was riot closed orop er l y ari a data
has been lost.
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SYSTEM CALL SIZE

Func tion:

Set the amount of memor y available to the user.

Ar guments :

FID : 6

PARM = memory size in kilobytes

Desc rot ion:

T hi s system ca l l  adjusts the size of toe user ’s sw ao
• image to the sp ecified value. The value must fall  in

the range 0 to £45, arid also must not be greater than toe
size of the swap t i l e  associated w i t h  the user ’s
terminal.

Error Codes:

o — Operation successful .

1 — Either soecifi eo sire exceeds 48k , o r a value less
than ‘48K exceeds the size of the a v a i l a b l e  swao
file.
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SYSIEM CALL UNPROTECT

Func tion:

Remove a previousl y specifi ed pr otection ke~; from a
virtual disk.

Arguments:

FID = 7

PARM = address of parameter vector
byte 0: dis k number — 0 to 31
bytes 1— 4: Protection ~ey 

— I to ‘4 ASC II characters

Ue scrip t ion:

This system call  removes a l l  orot ection attributes from
the sp ecif ied vi r t u a l  disk. T ri s is accom pl ished dv
modification of the confi guration f i l e  .hTSCN F 1.

Er ror Codes:

O — Operation successful

LI — Disk number specified is greater than 31.

5 — A Protection key is recuired ana e ither a Key has
not been entered or the entered key did not m atch.

8 — Abnormal completion status was returned by the
m i ni—d i s.c c c n t r o l l e r  f o l l o w i n g  a read or w r i t e
operat ion. Thi s may inaic at , t h at the last v i r t u a l
disk w r i t t e n  to was riot closed oroperl y and data
has been lost.

80

~ 



_ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
________ 

_ _ _ _ _ _ _ _ _ _

3. Service Calls

The MIS environment currently pr ovides a virt u a l  CRT

ter minal as the primary I/O device and vi r t u a l  - flop py disk

drives for a u x i l i a r y  storage. Access to both of these

vi rtual devices is through MIS service calls. A su mmary of

the servic e c a l l s  showing parameters and returned values is

given in Table 2.

TABLE 2

SERVICE CALL SU’A M A RY

-~ FID NA ME PARM VALUE

8 TERM INAL STATUS none true /false

9 R E A D  T E R M l t .~AL none character

1 0 t4RI TE TERMIN AL character none

11 wR ITE PRINTER c haracter error code

12 SELECT DRIVE drive nr error code

13 SET DM A  dma adaress error code

14 SET TRACK track or error code

15 SET SECTOR secto- or error code

lb READ FLOPPY none error code

17 w R I T E  F L O P P Y  none error code

a. Vi r t u a l  T e r m i n a l s

The MIS v i r t u a l  t e r m i n a l  si -~u late s toe op eration

of a ser ial h a l f - d u cl ex console device. Sing l e A SCII

c haracters may be passed from th e t e r m i n a l  keyb oard ‘o a

user proar am, or from ~ user crogra~’ to t~~e t e r ” i r a l  4 or

______ — -.—~~~ — - — —- -——-~ ————- -- - - - —
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disp lay. A se rvice c a l l  to MIS is required to oass each

character. MIS also prov ides a terminal status service c a l l

w hich allows a user program to test th e status of 4

ter m inal

The user should keeo in mind that characters are

ac t u a l l y  being cassea between his  program and the ter min al

dis p lay buffer (D.1.b). This means that inp ut need not be

echoed by the user ’s pro gram since it already appears on the

aisolay. Simole l i n e  e d i t i n g  is also pr ovided by MIS or the

inp ut data or ior to maki ng th a t data a v a i l a o l e  for

processing by the user ’s orog~ am.

The user can di r e c t l y  contribute to improved —

sys tem response oy prop er use of the t e r m i n a l  service c a l l s .

It is common oractice when w r i t i n c  conversatio n a l programs

to im pl ement a “get character ” routine to handle inp ut from

the termi n al. N o r m a l l y  t h i s  routine does l i t t l e  more than

repeatedl y test the terminal status u n t i l  it finds inp ut

w a i t i n g .  In the MIS environment a more e f f i c i e n t  method of

accomol is hi n g the -~iame goal is to i m m e d i a t e l y  read from th e

terminal with o ut testing for status. If input is w a i t i n g ,

the first character w i l l  be nassea i m m e d i a t e l y .  More

import antly, if there is no input w a i t i n g ,  PATS w i l l  bl oc k

the user ’s orogram u n t i l  a character is entered at toe

key board. Ti e b lo c keo program may be swapped out and the

CPU al loc -atea to another user . Thi s method of im p l e m e n t i n g

conversatio n al pr ograms takes advantage of un p roduc t iv e

.~a i t i n q  t i n e  in on~ user proaram to service a d a i t i o n a l

use rs.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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b . V i rtual Floppy Disk Drives

The MIS virt u a l  floppy disk drive provides

au x i l i a r y  storage for user progr ams on vir tual floppy disks.

These hard—sectored aisks have 128 bytes per sector , 26

sectors per track , aria a ma x imum number of tracks aetermined

by the size of the f i l e  containin g the disk image (C.6).

Each user has eight drives a v a i l a b l e  for dedicated use.

Drive A is activated when the user logs in and

serv es as the user system load device. In a orocess which

simulates a cold—st - a rt bootstr ap b a a  the first four sectors

on trac k 0 are read into the user ’s me mor y space at location

4000H. PAT S assumes that these sectors conta in executable

code w h i C h  w i l l  load the rem ainder of the user ’s Sys tem .

Unless another disk is sp ecified in roe LOGI i’4 command

strin a , a read—onl y disk contain ing the CR/” op erating

system w i l l  be attached when dri ve A is activated.

The user may activate any or a l l  of th~

rema ining v i r t u a l  drives by attachin a a v i r t u a l  disk. This

is accomplished from the terminal by entering the ATTACH

system command or ~ i r e c t l v  from the user ’s orogram by a c a l l

to MIS. Al though no c irect method for deta coing a v i r t u a l

d isk is provided by PATS, the same effect is produced

i n d i r e c t l y  by overridin g the Current drive assignment w i t h  a

second ATTA C H  comm and. ~her the seconc flop p y disk i- s

attac h ed PATS closes the prev i ous l y attac hed ais k arid

releases it for use elsewhere.

Data tr ansfer between a v i r t u a l  d i sk and a user

orooram u t i l i z e s  a 128 b yte oijf’er in the use r ’s orogra—

-— -— ~~~~~---- ~ --~~ ~~~ -- - ~~~~~~ -- -—- --- -



soace cal led a DMA buffer. The name is derivea from the

nature of the transfer ooeration: to the user progr am it

aopears that data transfer is by dir ect memor y access.

Before the user program can access a particular

v irtual disk sector the user must specify a complete Sector

address and a DMA buffer. A comp lete sector address consists

of drive , track , and Sector numbers. Note that PATS w i - l i  not

all o w  a vi r t u a l  d r ive to be selected unti l  a disk has been

attached. A DMA buffer is defined by its base address. PATS

p rovides a service ca l l  to enter each of these four values.

Once a value has been entered it w i l l  be used for a l l

suoseq uent virtual disk accesses un t i l  reaefioec by a second

serv ice c a l l .

c. Dedicate a Printer

The MIS dedicated pr inter provides the user w i t h

the a b i l i t y  to obtai n nard—co py outp ut. Single ASC II

c haracters may be cassed from th e user program to the

printer for diso l ay. A service cal l  to MIS is reauire a to

pass each character.

The printer i s a  dedicated device. Th is m eans

that once a task is allocated the p rinter, no other tasks

may use the Printer. A task is a l locatea the printer merel y

oy the success ful com o letio n of a ca l l  to the w r i t e  pr inter

service routine, The w r i t e  p r i n t e r  service routi n e bu ffers

the characters in memory and eventuall y writes the

cha racters to the .~~TSPRI disk f i l e .  Note r hat the p r i n t e r

does not a c t u a l l y  p r i n t  the characters u n t i l  the end of f i l e  

— - - -~~~~~~~ -~~~~~~~~~~~~~~~~~~~~~~~~~~



character is received , when the user task issues the ena of

fi l e  character (control Z), the printer p rints the

information containe d in .MTSPRT. A repeat character

(control R) causes the information in .MTSPRT to be outPut

to the pr inter. Af ter the control R or Control Z has been

issued the p rinter is not ava i l a b l e  to any task until after

al l  i nformation in .MTSPRT has been p rinted.

d. Argum ents

Service c a l l s  h ave the same form as other c a l l s

to PATS . A numerical function i d e n t i f i e r  is associate a w i t h

each call to identit y the service desired. T he seco nd

argument is a single oarameter in most cases, althoug h

seve ral of the service c a l l s  require no second araument.

Section 4 details the c a l l i n g  procedures w h i c h  ini cluo e toe

register assignments for the arguments.

e. Serv ice Ca l l  Descri p tions

T he f o l l o w i n g  oaaes describe in detail each

i n d i v i d u a l  service c a l l .

P5 
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SERVICE CALL TE R M I N A L  S T A T U S

Funct ion:

Interrogate the status of the user ’s term inal.

Arguments:

FID 8

PARM none required

Descr ip tion:

This service cal l returns a logical value answering the
question “Is terminal input waiting?” TERMINAL STATUS
should not be used in those situations where no further
processing can be accompHshed un t i l  terminal inpu t is
a v a i l a ble , in such a case it is more efficie n t to use
the REA D TERM IIxAL service ca l l  to a l l o w  processing of
other user tasks w h i l e  waiting.

~ia1 ue

OO H — a l l  terminal input orocessed

FFH — terminal in Put w a i t i n g

Pb

- - - -

~

-

~

- -

~ 

~~--~~~~~~~~~~~~~~~~~~~~~~ -~~~~~~ ---~~~~~~~~~~~~~~~~~-—~~~~ ~ - --~ ~~~~~~~~~~~~~~~~~~~



S E R V I C E  CALL R E A D  T E RM IN A L

Func t ion:

Rea d the next a v a i l a b l e  chara cter from the user ’s
t e r m i n a l

Arguments:

FID 9

PARM none required

Descr ip tion:

Th is service ca l l  oasses the next a v a i l a b l e  ASC II
cha racter from roe user ’s ter minal dis pl a y buffer to the
user program. The maxi m um size input line is 512
characters. Each input line is terminated by a carria ge
return. It is not necessary for user programs to echo
input characters since they are already aiso layed on the
user ’s te rminal before be coming av a i l a b l e  to the user
program. Line editi ng funct ions are orovidea by MIS.

V a 1 ue:

A single A SCII character — the end of each input lin e  is
in aicated by the retur n of a carriage return (ASCII

~)Oh).

IL .~~~ - - - - _ _
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SERVICL CALL WRITE TERM INAL

Function:

To w rite a character to the user ’s te rminal.

A rguments:

FID 1 0

PAR M a single A SCI I character

Desc r i pt ion:

This service call passes the sp eci fie d characte r from
the user crogram to the terminal di sola y buf fer for
d isp lay , Carriage return (ASCII ODh) return s the
cursor to fir s t position of the current line. Li n e Feed
(ASCII OAH) moves the cursor down one line. Each
ou tout lin e  w i l l  nor mally be terminated py toe CR LF
combinat ion .

V a 1 ue:

None returned.

I
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SERVICE CALL WR ITE PRINTER

Funct ion:

To wr ite a character to the printer.

A rguments:

FID = 11

PAR M a single ASCII character

Desc ri ot ion:

T his service call passes the sp eci fied character from
the user orogram to the printer buffer , The p rinter
does not orint any characters un t i l  the end of f i l e
characte r (control Z) is received. If an end of f i l e
c har acter had been previousl y received, toe repeat
character (control R) may be issued resulting in the
pr inting of infor m ation uo to the last end of f i l e .

Error Codes:

o — Operation successful

7 — Printer is not ready. Printer may be turned off ,
not selected or out of paper.

8 — Abnormal comp letion status was returned by the
m i n i — d i s k  c o n t r o l l e r  f o l l o w i n g  a writ e  op eratio n.

11 — Print er is in use. This code indicates that
another task currentl y h-as control of the p r i n t e r
or the printer is currently o r i n t i n g  a fil e .

12 — The end of the p rinter f i l e  .MT SPRT has been
excee ded. The use r must recreate the .MTS~ RT f i le
w i t h  a larger f i l e  size in order to a l l e v i a t e  t h i s
erro r (C.5) .

89
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S E R V I C E  CALL SELECT DRIvE

Func tion:

Selects t he virtual floppy disk drive to be usea in
subsequent floppy disk accesses.

Arg uments:

F ID  12

PARM ari ve nu m ber wh ere A~~O, 8:1, etc.

Desc rip t i on:

This service ca l l  selects one of the eight v i r t u a l
flopoy disk drives available to eacn user program
for use in subsequent flo ~ oy disk accesses. Before
a drive can be selected , a vi r t u a l  disk must oe
attached.

Error Codes:

o — Operation Successful.

— Drive number soec i fied is greater than 7. Selected
drive is changed.

8 — Abnormal completion status was returned t~’y the
m i n i — d i s k  co ntr oller f o l l o w i n g  a read or w r i t e
operation.

10 — Drive specified is not in use. Indicates that no
vi r t u a l  aisk has been attachea to the sp ecified
drive. Selected drive is unchanged.

_____________________



S ERV I C E  CALL SET DM A

Function:

Sets the base address of the 128 b yte DMA buffer to oe
- used in subsequent floppy disk accesses.

Arguments:

FID :13

PARM base address of DMA bu ffer

Desc r i Pt ion:

rhe DMA puffer reoui red to access a vi r t u a l  floppy disk
must be a conti guous block of 128 bytes located in the
user ’s memory soace, i.e. wi t h  base address preater
than ‘4000r1 . Spe cif ying a DMA address areater than or
ecual to FFO0~ w i l l  have un p redictable resu lts, but can
normally be expected to cause a system crash and
suoseouent delet ion , of the user ’s task upon recover y .

Error Codes:

o — Operation successful.

12 — Address specified is less than the base of user ’s
memory space. Current DMA address remains
unchanged.

_ _ _ _ _  _ _  - - - -~~~~~~~~~~_ _ _



SERVICE CALL SET TR A CX

Function;

Sets the floppy disk track numbe r to be used in
subsequent virtual floppy disk accesses.

Arguments:

FID = 14

PARM : track number — 0 to 76

Desc r i Pt ion:

This servic e ce l l  sets the track numoer to be used ~n
subsequent floopy dis K accesses. Va lues may range from
0 to 76. The value cannot pe val idated u n t i l  it is
associated wi t h  a virt u a l  floppy disk numbe r; therefore,
no validation is performed unti l  a reac or writ e

• • op eration is reauested .

Error Codes:

0 — Opera t io n success fu l

12 — Track number sp ecified is greater than 76. Current
value of track number remains unchanged.



—
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SERVICE CALL SET SECTOR

Function:

Sets the floppy dis k sector number to be used in
subsequent v i r t u a l  floppy disk accesses.

Arg uments:

FID :

PARM = sector numb er — I to 26

Descriotion:

I h i s service c a l l  sets the sector number to be used
in subsequent vi r t u a l  floopv disk accesses. Since
each floppy aisk track Co ntains 26 sectors numbered
from 1 to 26, th i s  value cannot be less than 1 nor
greater than 26.

Erro r Codes:

0 — Op eration successful.

12 — Sector number sp ecified is less than 1 or oreater
than 2b. Current value of sector numb er rem ains
unchanged.

03 
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SERVICE CALL READ FLOPPY

F unc t i on:

Simu l ates reading a 128 b yte sector from a floppy disk.

Arguments:

Fit) = 16

PAkM none required

Description:

This service ca l l  s imulates reading from a floopy disk
by map Ping th e Current drive, track, and sector numbers

4 into a m i n i — d i s k  address; reading the m i n i — a i s k  sector
i nt o a bu ffer ; and m oving 128 bytes from the m i n i — a i s k
buffe r int o the curre nt DMA ojffer in the user ’s me mor y
space. Er rors tray occur at two points in the process.
If the cal culated m i n i — d i s K  address f a l l s  outs ide toe
bounds of the v i r t u a l  di sK f i l e  attac hed to toe
sp ecified v i r t u a l  ci riv e , i t in d icates an error in the
sp eci fied track number . Errors may also occur durin o
m i n i — d i s k  read ana writ e  ooerations. A user orogram
must consider SUCh hardware errors as irrecoverable
since hITS pr ovides ‘nsuffi c i ent information to dete rmine
the cause.

Error Codes:

0 — Opera tion successful .

8 — Apnormal com p letion status ~as returned by tre
m i n i — d i s k  c c n t r o l l e r  f o l l o w i n g  a read or w r i t e
oper ation.

1.2 — Calculate d m i n i — d i s k  address out of bounds. Prob—
ap le error in spe cified tr ack number.
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SERVICE CALL v~RITE FL OPP Y

Funct ion:

Simulates w r i t i n g  a 128 b yte sector to a flop p y disk.

Arguments:

FID = 17

PARM none required

Desc r i pt i on:

ih i s  service c a l l  s i m u l a t e s  w r i t i n g  to 3 flop oy disk by
ma pp ing toe current driv e , track , and sector numbers
into a m i n i — d i s k  eadress readi ng the m i n i ci sk sector
into a buffer ; ana rn ov ina 128 b ytes of data from the
current DMA buffer in the user ’s mem or y soace into the
m i n i — d i s k  buf fer. Errors ma -v occur at t.~c poi nts in the
p rocess. If the ca l cu la te a m i n i — a i s k  adaress f a l l s
outside the bouncs of the v i r t u a l  dis K f i l e  attached to
the spe ci fied v i r t u a l  drive, it ind i cates an error in
the sp ecified track number. Errors m ay also occur
during m i n i — d i s k  read and w r i t e  op eratio ns. The user
sh ould inter p ret sucri hardware errors as ~nd i c a t i n a  a
bad sector on th e v i r t u a l  flop p y dis k and try rep eatin g
the op era t ion w i t h  a different flo opv disK sector and
track combi n ation.

E rror Coaes:

0 — Op eratio n successful.

2 — f~l~~poy disk is read only. ~
,rite i s not c e r m i t t e ~~.

— A p n o rm a l c omc l etion st atus was retur red ~~~

- “ i n i — ~~isk c o n t r o l l e r  f o l l o w i n g  a r~~ad ~~r

op eration.

1 2 —  CaJ~~u )ated m i n i — d i s k  address Out o~ ~~~~~~~ ~~~ ‘~~
-- :

~~~~

able error ‘in s o e c i f i e d  t r ac~ 
- u~~C ø r .
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4. Calling Procedure

A l l  ca l ls to MIS, whether System calls or service

calls , are made through a singl e entry ooint at locatio n

2000H. Each call takes two arguments: the function

identif ier in register C; and a parameter value or address

in register pair DE. In those cases where the second

argument is only a sing le byte the contents of the 0

reg ister are ignored.

Each call to P’TS returns a value in the A register.

This value may be an error code, an ASC II character code, or

zero. The value zero is returned by those routines whose

va lue has no sign i ficance such as WRITE TERM INAL.

Note that the register assignments for arguments and

returned values conform to the PL/M convent ion for passing

parameters. The following exam p les illustrate the callin g

procedure for 8080 Assembly Language, MLBQ, and PL/M in Phe

MIS environ m ent. Each exam p le il lustrates the sequence

required to read floppy disk sector 22, track L13 on drive 2

into a DMA buffer at address 4100H.

a. 8080 Asse~rb ly Language

when writing in 8080 assembly l anguage MIS is

accessed by a direct call to the MIS entry point:

MIS E~ U 2000H
.

MV ! C,12 ;FID = 12
E,2 ;DRIvE NP = 2

CALL MIS ;SELECT DRiVE
MV !  C,13 ;FI0 = 13

96
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LX! D,~11OO H ;DMA ADDRESS = ‘UOOH
CALL MIS ;SET DMA
MV! c,ia ;FiD =
MV ! ;TRACK NR =

CALL MTS ;SET TRACK
Mv ! C. 15 ;FID 15
MV! E,22 ;SECTOR NR = 22
CALL MIS ;SET SECTOR
MV! C,16 ~~~~ = l b
CALL MIS ;READ FLOPPY
.

S

MV ! C,l5 ;FID = iS
M V !  E,23 ;CHANGE SECTOR NR
CALL MIS ;SET SECTOR
M V !  C ,lb ;FID = lb

CALL MIS ;READ AGAIN

b. ML8O

The read i b i l i ty of MLRO source orogram s may be

enhanced by defining an M80 ma cro for each cafl to MIS used

in the program. The foflowino code segment conta ins several

exampl es.

(MACRO MTS ‘2OQO ~i’]
(MACRO SELECT$DPLVE DNR

c = 12; E : (CNRJ. ; CALL ( M T S J ’ 3
(MACRO SETSOMA DMA

= 13; DE = (DMA] ; CALL (MIS] ‘3
(MACRU SET$TRACK TNR

= Ia; E = (INRI ; CALL (MTSJ ‘3
(MACRO SEIsSECTOR SNR

= is; E (S NRJ ; CALL (MIS] ‘3
(MACRO READSFLOPPY

C = io; CALL (MIS] ‘3

S

/a  SPECIFY COMPLETE SECTOR ADDRESS AN D DMA BUFFER */
(SELECT DRIVE ‘2’];
(SETSDMA ‘4100H’J
(SETSTRACK ‘~~3 ’J;
(SET~ SECTOR ‘22’];
(READ$FL OPPYJ ;

S

S

S
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/* INCREMENT SECTOR NR AND READ AGAIN *1
(SET$SECTOR ‘23’];
( RE AD SF L OPPY I

PLI~M

/** **************************************************/

SA MPLE PL/M PRO (RAM SEGMENT
/********** ******************************************/

4000H:

USER: PROCEDURE;
DECLARE

LIT LITERALLY ‘LITERALLY ’ ,
MIS LIT ‘20 00H’ ,
SELECT$DRIVE LIT ‘12’ ,
SETSDMA LII ‘13’ ,
SETSIRACK LIT ‘11 4’ ,
SETSSECTOR LIT ‘15’ ,
RE AD$FLOPPY LIT ‘Ia ’,
DISPLAYSMSG LII ‘1’ ;

/ ** * ** * * * * * * * * * * * * * * * * ** ** ** ** * * * ** * * * ** * * * * * * * * * ** * * * /

~TS INTE f FACE PROCEDURES
/*****************************************************/

~TS1 : PROCEDURE (FID,PARM);
/ ** *** *** ******************
/ *  PROVIDES T~4 E MIS INTERFACE FOR */
/* FUNCTIONS ~HICH DO NOT REUUIRE A */
/ *  RETURN VALUE. */
/* INPUT: FID — MIS FUNCTION ID */
/* PARM — PARAM E TER OR ADDRESS*/

OF PARAMETER LIST. *1
/ *  *************.*********************/
DECLARE FID eYTE, PAR M ADDRESS;
GO TO MIS;
END Mist;

MTS2: PROCEDURE (FID,PARM ) BYTE;
/ **  ******** ****** ********************/
/ *  PROV IDES TId E MTS INTERFACE FOR */
Ia FUNCTIONS WHI CH REQUIRE A VALUE */

• / *  RETUPNEDS INPUT PARAMETERS ARE */
/* THE SAME AS IN MTSI .
/******************** ** **************/

• DECLARE FID BYTE, PARM ADDRESS
GO TO MIS;

F END MTS2;
S

S

•

II
a

~~~~~~ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _  —- ___________ 
_ _  —~~~~~~~ . .
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/***a********************* * * * ** * * *a* * * * * ** * * * * * * * * * * */
/ *  SPECIFY COMPLETE SECTOR ADDRESS AND DMA bUFFER *1
/ * * *  * *** *** * * * **** ** * *  * * * * * * ** * * * a* * * * * * * ** * * * * * * * * * */

• • CALL. MTS1(SELECTSDRIVE , 2);
CALL MTSI (SETSDMA, £410011);

• CALL MTS 1 (SETSTRACK , £43);
CALL MTS1 (SET$SECTOR, 22);

• 
/******************************************* *********/

/* READ FLOPPY RETURNS AN ERROR CODE WHICH WILL
/ *  BE RETURNED 10 MIS TO BE DISPLAYED ON THE *1
/* TERMINAL STATUS LINE.
/ *** *********** *** ********* * **** * ************ ******** /
CALL MTSl (D!SPLAY ~~MSG, MTS2 (READSFLOPPY,0));

/ *  INCREMENT SECTOR ~4R AND READ AGAIN

CALL MTS1 (SETSSECTOR , 23);
CALL MTS1 (DISPLAYV4SG, MTS2(READ$FLOPPY,O));

S

S

END USER;

EOF
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5. Limitations ~~n User Proprams

MIS was designed to provi de eac h user wi th h i s own

• virtual 8080 micro processor. Unfortunate ly, the

architecture of the 8080 CPU is not amenable to self—

v i rtua li zat io ri . As a conseauence several limitations must

be imposed on user programs running in the MIS environment.

These limitations are:

(1) Th e user ’s memor y space extends from address £400011 to

FEFF, a total of £48,806 bytes. Al l  user code, data,

ari d bu ffers must be contained wi t h i n  th i s area of

memory.

(d) A l] user def iriec stacks must he four bytes longer than

the m aximum size reouired by the user. The four extra

bytes are needec i f an interrupt occurs w h i l e  the

user ’s s t a c k  i s  fu l l .  Failure to p rovide this

additiona l space may result in random execution errors

which are not reoroduc ible and extremely di f f i c u l t  to

diagnose.

(3) User programs should not read or wri te direct l y to I/O

ports w h i l e  running under MiS. Terminal and floppy

disk access is provided by MTS service ca lls.

A t t e mp t s  to i n t e r f a c e  di r ect l y w i th the Sycor Li~4 O

p e r i p h e r a l s  or a u x i l i a r y  s t o r a g e  d e v i c e s  may i n t e r f e r e

with tri e operation of MIS and damage other users.
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G. CP/M — MIS CP/M INTERFACE

1. CP/M to MIS CP/M Program Conversion

Programs may be easily Converted from execution

under the basic CP/M system to execution under the MIS CP/M

system. In the basi c version of CP/M the base address of

the system is 0011 whereas the base address of the MIS

version of CP/M is £400011. This is the fundamental

difference between the two versions of CP/M . By takin g

existing programs and translating CP/M related aadresses uø

by ‘4000H these orograms w i l l  run in the MIS CP/M

environment.

Sp ecificall y, the following addresses must be

mod i fled:

(a) default file control block from OOSCH — 007C11 changed

to 4OSCH — ‘*O7CI4

(b) default 128 byte disk buffer from 008011 — OOFFH

changed to £408011 - £IOFFH

Lc ) default address of transient program area from 010011

changed to ‘410011

2. PRT Program

A program called PRT has been written for the MIS

CP/M operatin g system which provides a orinter system

command cap abilit y . PRT ma y be used in two ways.

First, if a user enters an I/O control P to CP/M the

p r inter switch is activated thereb y causin g a l l  inf ormation

wh i ch is di solayec on the terminal screen to also be

aisol ayed on the pr int e r. Recall that the printer requires

_ _ _  _ _ _ _ _  ~~~~~~~~~~~~~~~~~ — - - -•—- • ..
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an end of f i l e  cha rac te r  before  i n fo rmat ion  Output to the

pr inter is actually printed. Af ter the user has issued the

command:

PRT

the program Outputs the end of f i l e  c h a r a c t e r  thereby

causing the p rinting of the latest Informat ion.

Second, PRT may be utilized to p rint any ASCI I CP/M

fil e. After the user enters the commend:

PR] < filename >

the PRI program causes tIie hardcooy outout of the file.

I
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IfS PROGRAM LISTINGS

GLOBAL IDENTIFIERS

‘* THE FOLLOWING DECLARATIONS DEFINE SYSTEM I DENTI- *‘
.‘* FIEBS WHOSE SCOPE IS GLOBAL THROUGHOUT MTS. THESE C’
‘* IDENTIFIERS NAY BE DIVIDED I NTO THREE DISTINCT
r* GROUPS . THE FIRST GROUP INCLUDES ANY I DEN TIFIER *,
/* CONSIDERED GLOBAL BECAUSE IT IS REFERENCED IN TWO */
‘* Oft MORE MODULES OF THE PfS ME80 SOURCE PROGRAM. BY C’
‘* INCLUDING THE DECLARATIONS FOR ALL SUCH IDENTIFIEBS*/
,•* IN A SINGLE NODULE , I NTENIODULE LINKAGE IS GREATLY */
.‘* SIMPLIFIED , AND THE SOURCE PROGRAItS’S READABILITY */

.‘* AND CLARITY ARE IMP ROVED. C,
C,

.‘* THE SECOND GROUP OF IDENTIFIERS INCLUD ES THOSE C’
,* VAR I ABLES WHICH, TAKEN TOGETHER . DEFINE THE STATE *~
.‘z OF THE SYSTEM , I.  E. THE SYSTEM STATE BLOCK. THE a’
rx CONCEPT OF SYSTEM STATE IS IMPORTANT IN PITS BECAUSE*’
/* THE SYCOB. 440 HARDWARE ARCH I TECTUBE PROV I DES NO a.’
.‘* PROTECTiON AGA I NST INADVERTENT OR MALICIOUS TAMP- C’
‘* EFtI NG WITH SYSTEM CODE BY USER PROGRAMS. TO MINI- a’

‘~ ZE THE EFFECTS OF SYSTEM CRASHES CAUSED BY SUCH a’
.‘

- ‘ERING PITS PROVIDES A LIMITED RECOVERY CAPABIL- */
AFTER A TASK’S TINESLICE EXP I RES , AND JUST *‘

TO INITIATING A NEW TASK , THE PITS MONITOR C’
~ THE CONTENTS OF THE SYSTEM STATE BLOCK TO A C’
~ AXED • PFrSRCVR . IF A CRASH OCCURS WHILE THE xr

~W TASK IS EXECUT I NG, RECOVERY NAY BE ACCONFLISIIEDC/
- BY REBOOT I NG PITS AND BEADING THE CONTENTS OF

• PTTSRCVR BACK I NTO THE SYSTEM STATE BLOCK. THE Cf

.‘* TASK WHICH CAUSED THE CRASH IS THEN DELETED AND C’
~‘x NORMAL OPERATION CONTINUES .
,* C,

f* THE TH I RD AND FINAL GROUP OF IDENTIFIE RS INCLUDES Cf
.‘z SYSTEM DATA ASSOC I ATED WITH A PARTICULAR USER TASK. Cf

.‘* SINCE THIS DATA IS ONLY USED WHEN ITS ASSOCIATED Cr
f* TASK IS ACTIVE, THE SPACE REQUIRED FORMS A SYSTEM Cf

/* AREA III THE TASK’S SWAP IMAGE. THIS DATA IS SWAP PED*~
~‘a IN AND OUT ALONG WITH THE USER AREA or THE SWAP C/
/a I MAGE . C’

C’

‘a THE THREE PRIMARY IDENTIFIER GROUPS DESCRIBED
/* ABOVE PlA Y ALSO BE SUBDIVIDED BASED ON USAGE AND C’
f* STORAGE ALLOCATION REQU I REMENTS . THE GROUP AND Cf
.‘* SUBGROUP HEADINGS FOR DECLARATIONS IN THIS MODULE C’
.‘* ARE AS FOLLOWS :

C,

A. GENERAL SYSTEM DECLARATIONS Cf

B. SYSTEM STATE BLOCK DECLARATIONS Cf
I .  SYSTEM CONTROL C.’

‘C 2. TASK CONTROL TABLE Cf
3. DISK NAP TABLE

‘a C. SYSTEM SWAP AREA DECLARATIONS C’
• ‘a 1. VIRTUAL DISK CONTROL BLOCK a’

‘a 2. SWAP STACK
Cf

‘a TUE ORDER OF ALL DECLARATIONS IN THIS MODULE MUST */
f* BE MAINTAINED TO PRODUC E A PROPERLY FORMATTED C,
~‘* OBJECT NODULE . IN THIS REGARD SPECIFICATION OF THE a’
f* I N I T I A L  ATI”RIDUTE IN A DECLARATION MUST BE CONSID— C-’
ra EBED CAREF ULLY S INCE THE NLBO COMPILER ALLOCATES *~

DIFFERENT AREAS OF MEMORY FOR I N I T I A L I Z E D  AND Cf

/* UN INITIALIZED VAR I ABLES . SPECIAL PRECAUTIONS ARE Cf
‘C ALSO NECESSARY FOR LOCAL VAR ! ABLES USED ONLY IN C’
f* SINGLE MODULES . THE NL8O L I N K  EDITOR IS FORCED TO Cf

~x ALLOCATE SPACE FOR SUCH VAR I ABLES W I T H I N  THE
fa PIODULE S CODE AREA BY DECLARING EACH SUCH VARIABLE a’

104

_____ - • —---~~. ------ -- -~~ - —•--,-- - - --- ___



— -~~ -r . —

,a WITH TYPE DATA . TH IS TECHNIQUES I MPOSES A PENALTY Cf
/* OF THREE BYTES PER DECLARA TION FOR UNN ECESSARY C.’
~ C JUMP INSTRUCTIONS. BUT THE SIMPLIFICATION OF C’
,* INTEBMODULE LINKAGES MAKES THE TRADEOFF WORTHWHILE.*f

C,

fC***C**CC *C*CCCC ***CC *CCCC *CC****C*C*CCCC ****CC*CCC *CCf

,CC***C****C*CC**C*CCCCC*C**C***** CC**CC*C***C*C******* /

fCC*C*C***C** GENERAL SYSTEM DECLARATIONS ******* C*C*C*,
fCC**CC**C*******C*CCC*C********* CC*XCCC****CC*C*CC***C/

DECLARE PRT$STAT BYTE INITIAL (0);
fC PRINTER STATUS BYTE af

DECLARE BUFSPTR( 2) BYTE INiTIAL (0, 1);
f* POINTER I NTO PRINT BUFFER Cf

DECLARE RESERVED( 13) BYTE I N I T I A L  (0 , 0, 0, 0 , 0, 0 , 0 , 0 , 0 , 0,
0, 0 .0) ;
,‘a RESERVED FOR CASSETTE AND ASYNC INTERFACE Cf

DECLARE PABPft2) BYTE IN ITIAL ( 0 , 0) :
DECLARE DISK BYTE I N I T I A L  (0) ;
DECLARE DRIVE BYTE INITIAL (0);
DECLARE ERROR BYTE INITIAL (0);
DECLARE LOCK BYTE INITIAL (1);

,~C SYSTEM LOCK - C.’

.‘* BIT 0: SWAP LOCK - PITS CODE EXECUTING C’
‘C BITS 1-7: (NOT USED) Cf

DECLARE TASKITINER BYTE INITIAL (OFFH);
,C COUNTER RECORDING HOW MANY TI PIER INCREMENTS a’
,‘C (SON S) REMAIN IN TINESLICE

DECLARE SVCSSTACK( 20~ BYTE INITIAL 
(0);

‘a SERVICE MODULE STACK *,~
DECLARE SYS$STACK( 20) BYTE INITIAL (0) ;

/* MONITOR NODULE STACK Cf
DECLARE NDBUF(512) BYTE INITIAL (0) ;

fC M I N I — D I S K  BUFFER — CONTA I NS ONE SECTOR a’
DECLARE NDSAD(2) BYTE INITIAL (0.0);

f* SECTOR NUMBER OF DATA CONTAINED IN MDBUF Cf

fC*CCC***$* SYSTEM STATE BLOCK DECLARATIONS *****C**C**’

,*C*****C*CC*C*a*CCC SYSTEM CONTROL C**C**UCCC***C*CC*f

DECLARE TASK BYTE I N I T I A L  ( 0) ;
‘a TERMINAL Nf l  OF TASK CTJRIIENTLY ALLOCA TED C’
r* THE CPU - RANGE 0—3 Cf

DECLARE IiEC $F III (2) BYTE INITIAL (0.0);
.‘* M I N I - D I S K  SECTOR NUM BER OF . PTTSRCVR Cf

DECLARE CNF GSF I LE (2 ) BYTE I N I T I A L  ( 0 , 0 ) ;
/* M I N I - D I S K  SECTOR NUMBER OF . PI TSCNFG a.’

,C******CCCC*C**** TASK CONTROL TABLE C********* CCC **CCf
.‘C TUE TCT CONTA I NS INFORMATION ON THE STATE OF EACH a.’
ta TASK AND DATA REQU I RED TO SUPPORT SWAPP I NG . EACH Cf
.‘a VARIABLE CONTAINS FOUR ENTRIES - ONE FOR EACH OF a.’
,a THE FOUR TERMINAL TASKS . C.’

DECLA RE TCT$STATUS(4) BYTE I N I T I A L  ( 0 , 0 , 0 , 0) ;
f*  B IT  0: SIMULATE BOOTSTRAP DURIN G NEXT C’

TIMESLICE
fC BIT I :  CALL MC? DURING NEXT TINE SLICE Cf
/C BIT 2: (NOT USED) C.’
‘C BIT 3: (NOT USED) Cf
fC BIT 4: HST 7 DURING NEXT TIPIESLICE
fC BIT 5: BLOCKED FOR TERMINAL I/O
,*  BIT 6: CURRENT SWAP IMAGE RESIDES ON a,
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MIN I—DISK
ra BIT ?: CURRENT SWAP I MAGE IN MEMORY a,’

DECLARE TCT$Dfl (32) BYTE INITIAL (0.0,0,0,0 ,0,0,0,
0, 0,0, 0, 0, 0, 0 . 0, 0, 0, 0 , 0, 0, 0 , 0 , 0 ,
0,0,0,0.0.0,0,0);
.‘* DRiVE NAP - POINTERS TO VIRTUAL DISK ASSOC- a,’
“C I ATED WITH EACH VIRTUAL DRiVE . BYTES 0-7 *~~
f* CORRESPOND RESPECTIVEL Y TO DRIVES A-H FOR C’
‘C EACH 8 BYTE ENTRY. a’
‘C BITS 0—4: DISK NR - RANGE 0—31
,a BIT 5: ( NOT USED) C.’
.‘* BIT 6: READ ONLY FLAG C,
r* BIT 7; IN USE FLAG a,’

DECLARE TCTSSIZE (4) BYTE INITIAL (32 ,32,32,32) ;
,a SIZE OF SWAP I PIAGE EXPRESSED IN NUMBER a,-~
.~~* OF 512 BYTE M INI-DISK SECTORS Cf

DECLARE TCTSBOE(8) BYTE INITIAL (0,0 ,0,0,0,0,0,0);
DECLARE TCT$EOE(8) BYTE INITIAL (0 ,0,0,0,0,0,0,0);

fC MINI-DISK SECTOR NUMBER FOR EACH SWAP FILE a’
“C - INITIALIZED WHEN IITS LOADED

fC*CCC**CC******C*** DISK h A ?  TABLE C*C*CX*C**CC*C***CCf
‘C THE Duff CONTAINS INFORPIATIOI( ON THE STATUS , PRO- af
f* TECTION . AND LOCATION ON TUE M INI-DISK OF ALL VIlt- Cf
fa TUAL FLOPPY DISKS. EACH VAR IABLE CONTAINS 32 C.’
‘C ENTRIES - ONE FOR EACH POTENT I AL DISK NR. THE a’
/* ENTIRE TABLE IS LOADED AND VERIFIED DURING ~rrs a’
/* INITIALIZATION.
fCC*C*CCCC****C*CC**X**C******C*C*C******C**CC*CCCC**CCf

DECLARE DMF$FLAG (32) BYTE INITIAL (0,0.0,0,0,0,0,0,0,0,

.‘* BIT 0: DISK EXISTS C,
,* BIT 1: IN USE Cf
fa BIT 2: PROTECTED - KEY REQU I RED Cf
‘C BIT 3: RESTRICTED TO READ ONLY W/O KEY C’
‘a BITS 4—7~ (NOT USED) C,’

DECLARE DJrr$B0E 64) BYTE INITIAL (0 ,0,0,0,0,0,0,0,0,
0,e,O ,.,0,0,O ,0,O ,O ,O ,0,0,0,0.0,0,0,0,O.0,O ,0,O ,
0,0,0,0,0,0,0,0,0,0.0,0,0,0. 0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0);
f* MINI-DISK SECTOR NUMBER FOR BEGINNING C”
f* OF EXTENT a.’

DECLARE DPTT$EOE (64) BYTE INITIAL (0,0,0,0,0,0,0.0,0.
o.e ,e,o ,o,o,o,o,o,o ,o,o ,o,o,o.o,o ,o,o ,e.o,o ,o,o,
0. 0,0,0,0, 0,0,O,0,O ,0,O,O.0,0,0, 0,0,0,0,0,0,0.0,
0.0,0,0,0.0.0);
.‘* MINI-DISK SECTOR NUMBER FOR END a/
,‘* OF EXTENT a,’

DECLARE DNTIKEY ( 128) BYTE INITIAL (200);
f* ONE TO FOUR ASCII CHAR PROTECTION KEY a.’

.‘C*C**aaaa** SYSTEM SWAP AREA DECLARATIONS *C**a*z*ax~~*f
f***C**CCCC**C*C*CCC*CCC*CXC*C~~C*C******C*C*C**C*C*C*C*/

f****a*C*aCC*C VIRTUAL DISK CONTROL BLOCK **C**C*C***C*f
‘C EACH USER TASK HAS AVA ILABLE 8 VIRTUAL DRIVES WHICH*/
fa  MAY BE SELECTED TO ACCESS THE ATTACHED VIRTUAL C’

‘a DISK. FOR EACH USER IT IS NECESSARY TO RECORD
f* WHICH DRIVE IS CURRENTLY ACTIVE, AND ADDITION AL Cf

~~C DATA NEEDED TO MAP A VIRTUAL DISK ACCESS INTO A
fa  P HYSICAL P11111-DISK ACCESS. ALL THIS INFORMATION IS C’
fa MAINTAINED IN TUE VDC BLOCK. TEE VDC BLOCK ASSOC- Cf
/a I ATED WITH EACH TASK IS CONTAINED IN TEAT TASKS a.’
,‘C SWAP FILE IN A SPECIAL AREA RESERVED FOR PITS SYS- Cf

/C TEll USE. THIS MEANS TEAT ONLY ONE OF TUE FOUR VDC Cf

/a BLOCKS MAINTAINED BY TEE SYSTEM IS EVER RES IDENT Cf
IN MEMORY AT AllY ONE TIME . a,
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DECLARE VDC*DRIVE BYTE ;
/* BITS 0-2: DRIVE NB FOR DR I VE CURRENTLY C.’
f* SELECTED Cf
.‘C BITS 3—5: (NOT USED ) C’
fC BIT 6: BEAD ONLY FLAG
f* BIT 7: MODIFICATION FLAG — SET WREN CON— Cf

‘a TENTS OF BUFFER MODIFIED C’
DECLARE VDC$BOE ( 2) BYTE;

f* MINI-DISK SECTOR NUMBER FOR BOE OF VIRTUAL Cf
fa DI SK CURRENTLY ATTACHED TO SELECTED DRIVE a.’

DECLARE VDC SEOE (2) BYTE ;
.‘a MINI -DISK SECTOR NUMBER FOR EOE OF VIRTUAL a~
~ C DISK CURRENTLY ATTACHED TO SELECTED Dq.IvE Cf

DECLARE VDCSSECTOR BYTE ;
fC VIRTUAL DISK SECTOR Nfl FOR SUBSEQUENT Cf
“C ACCESSES - RANGE 1-26 C,’

DECLARE VDC*TBACIC BYTE ;
~~C VIRTUAL DISK TRACK NR FOR SUBSEQUENT C.’
f* ACCESSES - RANGE 0-76

DECL ARE VDCSDPIA ( 2) BYTE ;
/C MEMORY ADDRESS OF 128 BYTE DMA BUFFER C.’
f* FOR SUBSEQUENT VIRTUAL DISK ACCESSES a~

DECLARE PRT$CNTRL BYTE INITIAL (0);
BITS 0, 1: TASK Cf

‘C BITS 2— 5 : NOT USED Cf
BIT 6 : PRIN T BIT  Cf

‘C BIT 7: III USE BIT Cf
DECLARE PRT$BOE(2) BYTE INITIAL (0,0);

f* M I N I D I S I C  SECTOR # OF MTSPRT BOE C’
DECLARE PRTSEOE (2) BYTE I N I T I A L  (0 , 0) ;

,‘* PIINI D ISK SECTOR * OF ?IT SPRT EOE C/
DECLARE PRT$SEC (2) BYTE INITIAL (0,0);

.‘* SECTOR ‘ OF CURRENT SECTOR 1N PRIN T BUFFER *~~

DECLARE SPARES(9) BYTE INITIAL (0,0,0,0,0,0,0,0,0);
.‘* RESERVED CASSETTE AND ASYNC I NTE1IF ACE C.’

/**C******C*********** SWAP STACK Caa*****a*C**C******Uf
,‘C EACH TIME A TASK IS SWAPPED OUT TUE CURRENT OPER- a.’
fC ATING ENVIRONMENT, I.E. POW . BC. DE, BL, AND OP. a’
‘C MUST BE SAVED IN A KNOWN AREA SO THAT IT CAN BE C.’
fa QUICKLY RESTORED WHEN TUE TASK IS SWAPPED BACK IN. Cf
,‘a PITS USES A STACK I N  TUE SYSTEM AREA OF THE SWAP C.’
f* IMAGE TO HOLD TilE ENV I RONMENT WHEN A TASK IS a.’
f C  INACTIVE . a.’

DECLARE SWAPSSTACK ( 10) BYTE ;
fC AREA IN WHICH USER ENVIRONMENT IS C/

.‘C SAVED WHEN TASK IS SWAPPED OUT C’

HOF



n

/C**C***C*C**C*CCC**C***CCCCCC*CCCCC*CC***CC****CC*CC**~~
I NTERRUPT MODULE a,

/C*C*CC *CC ****CC *CC *C*$*C**C*CCC****C**CCC *C**C**CCC*C*f
,C C,

Cf
fa ALL HARDWARE INTERRUPTS OIl THE SYCOR 440 SYSTEM Cf
‘a CAUSE THE EXECUT I ON OF A RST I INSTRUCTION . THIS Cf
fC INSTRUCTION BEHAVES LIKE A CALL. TO LOCATION 0006W Cf
.‘a I . E. TUE PC VALUE IS STACKED , AND CONTROL TRANS- C.’
fa FERBED TO LOCATI ON 0008H. DUE TO THIS HARDWARE Cf
‘C CHARACTERISTIC, THE USER MUST ENSURE THAT ANY USER C.’
f* DEFINED STACKS ARE AT LEAST FOUR BYTES LARGER THAII C~/

f* THE MAX I MUM SIZE REQUIRED BY THE USER’S OWN CODE. a.’
.‘C SINCE ALL PERIPHE RAL DEVICES CAUSE EXECUTION OF Cf
,‘a TUE SAME I NTERRUPT INSTRUCTION . SOME MEANS MUST BE C.’
.‘* AVA I LABLE TO DISTINQUISH BETWEEN DEVICES WHENEVER C.’
.‘a AN INTERRUPT OCCURS . TUE SYCOR 440 SOLVES THIS a.’
.‘a PROBLEM BY DEFINING AN I NTERRUPT LEVEL FOR EACH C.’
.‘C DIFFERENT DEVICE. THERE ABE 17 INTERRUPT LEVELS C.’
fC WITH VALUES RANGING FROM 0 TO 16. A HIGHER NUMERIC Cf

.‘* VALUE ALSO IMPLIES A HIGHER PRIORITY FOR THE C,’

‘C ASSOC I ATED DEVICE. WHEN All I NTERRUPT OCCURS THE a.’
ra LEVEL IS AVA I LABLE ON INPUT LATCH 0. SIMULTANEOUS Cf
fa I NTERRUPTS WILL BE INPUT SEQUENTIALLY IN PRIORITY,  C..’

.‘* I . E. DESCENDING , SEQUENCE BY LEVEL NUMBER . WHEN Cf
f* THE LEVEL READS ZERO ALL PENDING INTERRUPTS RAVE C.’
.‘C BEEN PROCESSED . THE I NTERRUPT LEVEL ASS I GNMENTS C..’
.‘a WHICH APPLY TO THE CURRENT lIPS SYCOR 440 HARD WARE C.’

CONF I GURAT I ON ARE AS FOLLOWS : Cf
fC C,

LEVEL DEVICE Cf 

f* 16 DEBUGGER C.’
‘C 15 POWER F A I L  Cf

14 PAR I TY CONTRO L a.’
fC 11 ASYNC COMM Cf
7C 10 TERMINAL CROUP 0 a.’
f* 8 TIMER Cf
‘C 6 PRINTER 0 a.’
f* 2 FLOPPY DISK a.’

1 CASSETTE
f C Cf

f* THIS MODULE CONTAINS THE CODE USED BY PiTS TO PRO— Cf
fa CESS I NTERRUPTS . THIS CODE CONSISTS OF AN INTER- a.’
fC RUFT CONTROLLER PLUS A SET OF INTERRUPT HANDLER a.’
f* ROUTINES - ONE ROUTINE FOR EACH DEVICE. THE I NTER- C.”
f* RUPT CONTROLLER SAVES TEE CURRENT ENVIRONMENT , a’
fC I DENTIFIES TEE INTERRUPT LEVEL , CALLS THE APPROP- C.’
‘C RIA TE HANDLER ROUTINE, AND THEN RESTORES TUE a.’
.‘C ENV I RONMENT BEFORE RETURN I NG TO TUE INTERRUPTED C’
/C PROGRAM . THE HANDLER ROUTINES ABE TAILORED TO TUE C’
f* SPECIFIC REQU I REMENTS OF DIFFERENT DEVICES . IN Cf
ra ORDER TO UTILIZE THE CODE CONTAINED IN THE I NTER- a.’
‘C RUPT MODULE IT IS NECESSARY FOP.. TEE PiTS I N I T IA L -  Cf
.‘* I ZAT ION ROUT I NE TO LOAD A JUT’I? TO THE I NTERRUPT a’
fC CONTROLLER IN MEMORY LOCATIONS 0008-000AH . C.’
fC  C.’

C’

f****C***C*CCC I NTERMODULE LINKAGE MACROS C*C**C*CC**a*f

DECLARE GLOB 1 COMMON ;
[ INT MB M2B TB]
(MB : z0300H] (TB : • 1000H] [ M2B: ~0600H]( MACRO MONITOR ‘(HEX MB + Ø~~~~] ]
( MACRO NOVBUF • [ REX M2B + 41 H)’]
[ MACRO READSPRTIBUF ‘ [R E X  P128 + 9E11]’]
( MACRO TERM$ I NPUT$CTRL ‘[ HEX TB + 731LiH] ]
( MACRO BL INK3 C UIIS OR [ HEX TB + 803 11] ’]
[ MACRO TTS*MSG • ( HEX TB + 837E] ]
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( MACRO PRT$STAT ‘GLOBl (O)’]
(MACRO BUF~ PTR ‘GLOBl(l)’)
( MACRO LOCK ‘ G L O B 1( 15 H ) ’]
( M ACRO TASIC$TIIIER ‘GLOB I C 16H) ‘1
( MACRO TASK GLOB 1 (24 1R) ]
( MACRO PRT *CNTRL ‘GL O B 1(39E H ) ’)
( MACRO SWAPSSTACX ‘ C L OB1 (3B7H ) ’]

r*CC *****C*C* I NTERRUPT PROCESS I NO MACROS C*C*CCCCC***Cf

(MACRO LEVEL ‘INC 0) ‘1
( MACRO DEBUG L.ATCH • 0FF H~ I(MACRO CSST LATCH ‘85H ’]
( MACRO PRINTEROLATCH • 8AH ’ ]
( MACRO PRT$CHAR ‘OUT( 6AM) ~ A ‘ I
( MACRO PRTI RDY ‘OBI,d ’]
( MACRO CNTRLSZ ‘ j AR’]
(MACRO TIMER$LATCH ‘0211’]
( MACRO TERMINALOLATCH 3EH’)
( MACRO MATRIXSLATCH ‘ 3FH’ ]
( MACRO I NTIPE IIDING ‘ ( A ~~( LEVELI~~A) ‘ZERO ]
( MACRO DEBUG$INT$PEIIDING ‘ ( A (L EVEL ) ; A: : 16) ZERO’ )

.‘*CC*C*C**C****C* MODULE DECLARATIO NS CCCCC*****CCC*CC*f

( lilT TOP BLINK EP) (BL I NK : :4] ( TOP :~~30] (EP :~~T OP — 10]
DECLARE INTI STACK DATA (0 , 0 , 0, 0 ,0 , 0 , 0 ,0 , 0 , 0 , 0 , O , e,

0 ,0 , 0 , 0, 0 , 0 , 0, 0 . 0 , 0, 0 , 0 , 0, 0 ,0 , 0 , 0) ;
DECLARE BLINK O T IM ER DATA ( 1 ) ;
DECLARE SAVHL DATA (0 , 0 ) ;
DECLARE TN DATA (0) ;

fC*CCC***CC***CC****** PROCEDURES CC*CC***C*C*C*****C*Cf

DUMMY$HDLB.: PROCEDURE ;
f***C*C***CC***C**CCCCC***C**CCC*C.~ *C*C.**CC*CC*C*CCC~~~ *f
‘C THIS PROCEDURE PROVIDES A COMMON EMPTY INTERRUPT a.’
fa HANDLER FOR THOSE I NTERRUPT LEVELS WHICH SHOULD Cf
f* NEVER OCCUR WI TH 1~~~ CURRENT lIPS SYCOR 440 HARD- *7
fa WARE CONFIGURATION. ITS ONLY ACTION IS AN I MM EDI - C.’
7* ATE RETURN .
.‘a CALLED BY: I NTERRUPTSCONTROLLER C’
f**C***************CCC****C**C*C***C*****C*****C*C****Cf

RETURN ;
END DWIMY$HLDR;

DEBUGSRDLR: PROCEDURE;
.‘****** ********C*C******C******C*C**C***C*****C**C**C~~~~/
f* THIS HANDLER IS INCLUDED TO ALLOW USAGE OF TUE Cf
.‘* SYCOR 340B DEBUGGER IN TUE SOFT DEBUG MODE WHEN Cf
.‘C RUNNING UNDER PITS. IT WAS DISCOVERED DURING DEVEL- a.’
.‘* OPHENT AND TESTING THAT THE DEBUGGER IS LARGELY Cf
f* UNREL I ABLE IN THE SOFT MODE . THIS IS APPARENTLY Cf
.‘C DUE TO HARDWARE CHANGES IN THE 440 SYSTEM MADE Cf
‘C AFTER TEE DEBUGGER WAS DESIGNED . Cf
fa CALLED BY: IIITEBRUPT$CONTROLLER C7

f* DISPLAY ENVIRON ME NT ON DEBUGGER Cf
11L 2+SP ;
M (6H ) ( A L) ; PI( 7E) (A H)
fC ACKNOWLEDGE DEBUG I NTER RUPT Cf
OUTU DEBUG *LATCH ] ) ( A l ) ;
fC CPU IDLES WHILE WAITING FOR DEBUGGER TO Cf
.‘* INITIATE RESUMPTION OF EXECUTION Cf
DO WHILE (DEBUGSINTOPENDING] ;

END ;
END DEBUCSHDLR ;

CASSETTES EDLR : PROCEDURE ;
OUT( ( CSST$LATCH] )~~(M10B) ;
END CASSETI’ESHDLR;

PR! tITER S HDLR: PROCEDURE ;
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fa THE PRINTER I NTERUFT HANDLER INP UTS THE PRINTER Cf
fC STATUS. IF TUE CONTROL BYTE INDICATES THAT NO TASK IS Cf
rC CURRENTLY ALLOCATED THE PRINTER , NO ACTION IS TAKEN . C/
‘C HOWEVER , IF A TASK IS ALLOCATED THE PRINTER AND THE */
.‘* DEV ICE IS NOT READY THEN THE MESSAGE • PRINTER NOT RDY’ C.’
f* IS DISPLAYED AT TEE USER’S TERMINAL ; OTHE RWISE A a.’
fZ CHARACTER FROM THE PRINT BUFFER LOCATED AT 100H IS at
f* OUTPUT TO THE PH I NTER . THIS PROCESS CONTINUES UNTIL a.’

AN END OF FILE CHARACTER HAS BEEN OUTPUT TO TEE a,
7* PRINTER AT WHICH TINE THE DEVICE IS RELEAS ED FOR USE */
.‘C DY ANOTHER TASK. a.’
fa CALLED BY: INTERRUPTSCONTROLLER a.’

A• I1l( ( FRINTEBI LATCH]);
(PRT*STAT)~~A ;
OUT ( [ PRINTERSLATCH] ) $ ( A~80H); .‘C CLEAR PR I NTER I NTERUPT C.’
IF (A ~ (P RTL ,iAT3; A ::(PRTSRDY)) ‘ZERO THEN
DO; .‘C PRINTER NOT HEADY C..’

IF CA • ( PR T$CNTR L] ; A : ; 0)  ‘ZERO THEN
DO; fC GET TASK S FOR ERROR MESSAGE C.’

TN ( A ~ ( TASK J ) ;
(TASIa ( A ~~[ PKT$ CNTRL] 8 030) ;
E~ 7; CALL [ MTS$MBG] ;
tT?~SIc]~~(A- Tll) ;
CPRTsCNTRL] (A ~ 0,;  /* RESET PRINT CONTROL a.’
RETURN ;

END
ELSE
DO; fC PRINTER IS HEADY FOR CHARACTER OUTPUT C.’

IF C A~ < (PRTSCNTRL] ; A=< A) CY THEN
DO;

HL (BUFSPTFt] ;
IF (A~3; A: :H) ZERO 8 (A 0 ; A ::L) ZERO THEN
DO; f* END OF PRINT BUFFER, GET NEXT SECTOR Cf

CALL ( READ$PIITOBUf] ;
(BUFSFTR] C 11L 100R) ;

END ;
IF (A ~ l’RfiL) ; A::(CNThL~Z])  ‘ZERO THEN
DO; f* PRINT OUT CHARACTER C.’

( PRTSCUAR) ;
( BUFSPTFt] C ilLs I BUF$PTR] , + 1 ) ;
‘a BUF$PTR INCREMENTED C.’
RETURN ;

END
ELSE
ra EOF ENCOUNTERED, RESET PRINTER Cf
( PRTSCN RL] C M 0) ;

END ;
END ;
END ?Ri]ITER$BDLR ;

TINEBSRDLR: PROCEDURE ;

f* THE TIllER INTERRUPT HANDLER MANAGES TUE TWO FlING- Cf
fa TIONS OF WTS WHICH OCCUR AT PERIODIC I NTERVALS : Cf
‘C BLINKING THE TERMINAL CURSORS AND RETURNING CONTROL*.’
fa TO THE SYSTEM WHEN A TASK’ S T INESL ICE EXP I RES . IN Cf
‘C ORDER TO KEEP TRACK OF THE TWO I NTERVALS INVOLVED, Cf
fa  THE PROCEDURE MAIN TAINS TWO COUNTERS . THESE COUII- Cf
f* TENS ARE EAC H SET TO All I N I T I A L  VALUE AND TEEN Cf
‘C DECREMENTED EACH TIME A TIMER I NTERRUPT OCCURS. C.’
fa  THE ACTUAL VALUE CONTAINED IN EITHER COUNTER AT ANY*f
/C INSTANT REPRESENTS TUE TINE REMAIN ING IN THE INTER-Cf
rC VAL IN MULTIPLE S OF 50MB SINCE THIS IS THE FIXED Cf

.‘C I NTERVAL BETWEEN TIllER I NTERRUPTS. WHEN THE TASKS C.’
fC TI HER COUNTER HAS BEEN DECREMENTED TO ZERO , CONTROLC.’
f* IS TRANSFERRED TO THE M ONITOR WHERE THE CURRENT Cf
f* TASK IS SWAPPED OUT AND A NEW TASK SWAPPED IN. C.’
fa WHEN THE BLINIC$TINER COUNTER REACHES ZERO THE Cf
f* BLINKICURSOR PROCEDURE IS CALLED. IN EITHER CASE C.’
f* THE T i MER HANDLER RESETS THE COUNTER TO ITS IN  IT- Cf
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‘C IAL VALUE AND CONTINUES. Cf
‘a CALLED ØY: I NTERRUPT$CONTROLLER Cf
ra **CC*CCC*C**a*C*CC***a*CC*CC *****CCCCC C**C*C**CC****C.’

(TASKSTI!IER) “C A” ( TASK$TIMER) -1);
BLINKSTIMER”(A”BLINK$TIHER ));
IF CA:  :0) ZERO THEN ‘C BLINK I NTERVAL EXPIRED *7

DO;
CALL (BL I NK$CURSOR) ;
BLI NK$TIMER C A ( gL I ? IK ]) ;
END ;

OUT((TINERS LATCH]) (A ” O ) ; 7* RESET TIMER. *7
IF C A” ( TASKITINER) ; A: :0) ZERO THEN

DO; fC TINESLICE EXPIRED Cf
IF ( A > ( L OCK] ) I CY THEN

DO; .‘a SWAPP I NG UNLOCKED C.’
BC” 10; DE” . I NT$STACK( ( E P I ) ;
EL” • (SWAPSSTACK :I ;
CALL ( lIOVBUF) ;
ENABLE ;
GOTO ( MONITOR] ;
END

ELSE (TASKITIMER] “ C M  1) ;
END;

END TIMERSHDLR;

TERIIINALS IIDLR: PROCEDURE ;

‘a THIS PROCEDURE PROCESSES THE INTE RRUP T GENERATED C.’
f* FIWI! ANY KEY DEPRESSION AT ANY OF TUE 1tRMIIIALS . Cf
‘a IT GETS THE TERMINAL IDENTITY AND TUE KEYBOARD C.’
fC MATRIX CODE AND ~~~~~ CALLS TERM I NALS I NPUTSCONTROL a.’
fC TO PROC ESS THE KEY. C.’
f* OUTPUT: C - MATRIX CODE C.’
f* E - TERMINAL NUMBER Cf
‘C CALLED BY: I NTERRUPT$COWFROLLER C.’
fCC*****CC***CC*****C*$CCCCCCC*C****C***C**C*C**?$C*C**C*f

7C READ TERMINAL IDENT I TY C.’
E”(A” IN(ITERMINALILATCH]) 8 03) ;
ta WRITE TERM I NAL NUMBER BACK OUT TO CAUSE C.’

‘IiJE APPROPRIATE KEYBOARD DATA REGISTER a.’
fC TO BE SELECTED FOR READ I NG . *7
OUT ( ( TEBIIINALILATCH) ) “A ;
#C READ TEE KEYBOARD MATRIX CODE a.’
C •(A ” IN ( ( MATRIX SLATCH])) ;
7* PROCESS KEY C.’
CALL ( TERMS IIIPUT*CTBLI ;
END TERN I NAL$HDLR;

I NTERRUPTJCONTROLLER: fC MAIN ENTRY I NTO I NTMOD Cf
7* SAVE CURRENT VALUE OF STACK P0 1 NTER AND *7
ra ALL REGISTERS IN I NT$STACK Cf
SAVHL” HL ; STACK ”PSW;
UL”2+SP; PSW ”STACK;
SF” . I NTSSTACK( ( T O P ] ) ;
STACK” UL ; 7* PUS H CURRENT STACK PTR a.’
HL”SAVHL ;
STACK” EL; fC PUS H ORIGINAL CONTENTS OF EL C’
STACK ” BE; STACK” BC ; STACK ” PSW ;
DO WHILE ( INTSP ENDI NG ] ;

H ” C M O ) ; L” C A” (LEVEL ]) ;
DO CASE ilL;
f* 0 a.’ CALL DUMNY SRDLR;
.‘C 1 Cf CALL CASSETr E$HDLR ;
fC 2 Cf CALL DUMMY$EDLR;
fC 3 *7 CALL DUPDIYIUDLR;
.‘* 4 C.’ CALL DUMNYSRDLR;

5 a#’ CALL DUIINYSUDLR ;
‘C 6 *7 CALL PItINTERS HDLR;
fa 7 Cf CALL DUIUIYSUDLR I
.‘C 8 a.’ CALL TIMER *RDLR;
.‘C 9 Cf CALL DUMNYSHDLR ;
.‘* 10 C.’ CALL TERMINAL$HDLR ;
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,* 11 Cf CALL DUNMY$RDLIt;
7* 12 *7 CALL DUNNYSHDLR ;
7* 13 *7 CALL DUMNYSHDLR;
ra 14 Cf CALL DUI’IMYIRDLR ;
.‘C 15 C.’ CALL DUNMYSEDLR;
fC 16 C.’ CALL DEBUG*RDLR ;

F END; 7* CASE C.’
END; r* WHILE a’
/* RESTORE ORIGINAL VALUE OF STACK POINTER AND C’
f* ALL REG ISTERS FROM INT$STACK
PSW”STACK; BC STACK; DE STACK; HL STACK;
SAVEL” EL; HI” STACK;
SP”HL; HL”SAVBL;
ENABLE ;
RETURN ;
7* END INTEBRUPT*CONTROLLER C.’

EOF
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~~******C*C*C*C**C**CC *C*C***CC ***C*CC **C**C*C**C*CCCC *Cf
MONITOR NODULE

r******C*CC***C*******CC***C*CC*******C**CC*aC*C*CCCC*C.’
fC a.’

.‘* THE NON ITO H MODULE CONTAINS THOSE FUNCTIONS OF 11TH a.’

.‘* WHICH DEAL WITH PROCESSOR MANAGEMENT . SUC H FUNC- Cf
‘C TIONS INCLUDE THE INITIAL PROGRAM LOAD, SYSTEM a’
f* RECOVERY , SCHEDUL I NG , CPU ALLOCATION , AND SWAFPING . Cf

.‘* THE NODULE IS DIVIDED I NTO THREE BASIC SUBIIODULES . a.’

.‘C C,
f* ( I )  UTILITY PROCEDURES Cf
‘C THIS SUBMODULE CONTAINS GENERAL PURPOSE a.’
‘a UTILITY PROCEDURES WHICH PERFORM OPERATIONS C.’

FREQUENThY REQUIRED IN THE MONITOR, INTERRUPT C.’
AND SERVICE MODULES . C.’

fC C INDER *P U T  a.’
7* C INIJEX2 C GET a.’
fa * INDEX4 * MOVBUF

* INDEX 8 * M INI SDISK C.’
C READ$PHT$BUF a.’

Cf
‘a (2)  TASK MANAGEMENT C.’
fC THIS SUBMODULE CONTAINS THE SCHEDULI NG, CPU C.’

ALLOCATION. AND SWAPPING PROCEDURES . IT ALSO C.’
I NOORPORATES THE MECHAM I SN FOR RECORD I NC THE a. ’

f C  SYSTEM STATE BLOCK WHEN THE SYSTEM STATE Cf
7* CHANGES , THu S MAK I NG RECOVERY FOSS IDLE . C.’

CONTROL. PASSES TO THE TASK MANAGEME NT C.’
SUBMODULE ASTER MTS HAS BEEN IN IT I AL I ZED BY Cf

THE II’L SUBMODULE . C.’
a MON ITOR a SWAP C.’

fa * BUI’IF$TASK C WRITE$REC C.’
* BOOD TRAP C RESUNESEXECUT ION C.’

f* a.’
.‘C (3 )  INITIAL PROGRAM LOAD a.’

THIS SUBMODULE CONTAINS ALL PROCEDURES WHICH Cf
DEAL WITH THE LOAD 1MG PROCESS AFTER THE I’ITS a.’

.‘* OBJECT NODULE HAS BEEN LOADED INTO MEMORY BY Cf
THE SYCOR SYSTEM LOADER. THE PRIMA RY FUNCTION Cf
OF THE IPL SUBMODULE IS SYSTEM INITIAL I ZATION Cf

fC OR RECOVERY , AS REQUIRED. IN ORDER TO MINI- Cf

‘C MIZE THE MEMORY RE QUIREMENT OF THE RESIDENT C.’
MFS CODE , THIS SUBMODULE WAS WR I TTEM AS A Cf

STANDALONE PROGRAM LOADED INTO THE USER SWAP Cf
f* AREA. ONCE (FL IS COMPLETE TUE PROGRAM MAY Cf
fC BE OVERLAYED BY USER PROGRAMS. a.’
fC * ABORTS IP L C READ$II I RECTORY
fC C SEARCH$D I RECTORY C RECOVER a.’

* INITIALIZE  * MTSS[PL Cf
.‘* a RECOVEH3STATUSSLINE Cf

C,
f* THE MO NITOR MODULE REQUIRES ACCESS TO SEVERAL C.’
f* FILES WHICH RESIDE ON TUE MINI-DISK IN SYCOR Cf

‘a FORMAT. THESE FILES AND THEIR FUNCTION ARE : C.’
f C a.’
‘C ( 1 )  . MTSSWPO, . I’ffSSWP 1, . MTHSWP2, . NTSSWP3 Cf
fC ASSOC I ATED WITH EACH OF THE FOUR TERMINAL Cf

TASKS IS A F ILE USED TO STO RE A CORE I MAGE Cf
OF THE TASK WREN IT IS I NACTIVE OR BLOCKED . a.’
THIS SWAP I MAGE CONSISTS OF A SYSTEM AREA a.’
WHERE THE ENV I RONMENT AND VIRTUAL DEVICE C.’

/* CONTROL BLOC K IS STO RED , AND A USER AREA
CONTAINING THE USER PROG R AM ’S MEMORY I MAGE. C.’
THE MAX I MUM SWAP I MAGE SIZE IS 48K BYTES . Cf

fC THEREFORE • EACH SWAP FILE SUOULD NORMALLY BE Cf
96 MINI-DISK SECTORS LONG. IN THE EVENT THAT a.’
M I N I — D I S K  SPAC E IS L IMITED AND THE ENTIRE 46K C.’

7* IS NOT REQUIRED FOR USER PROGRAMS . I~1TS WILL C.’
‘a AUTOMATICALLY ADJUST TO AllY F I L E  SIZE GREATER Cf
.‘* THAN 16K (32 SECTORS). THE FOLLOWING SYCOR C.’

COMMAND MAY BE USED TO CREATE A SWAP FILE:  a~’
CREATE <FILENAME> N” 96 C,

‘a TUE SYCOR SYSTEM DOES NOT ALLOW DYNAMIC C.’
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CHANGES IN FILE SIZE OR ATFRIBUTES ; THUS, IN *7
ORDER TO CHANGE THE F I L E  SIZE , THE FILE MUST Cf
F I BST BE DELETED ( DELETE <FILENAME>) AND THEN C.’
RECREATED WITH THE DES I RED SIZE • IF SWAP C.’

.‘* FILES SMALLER THAN 48K ARE DES I RED. THE VALUE Cf
OF N IN THE CREATE COMM AND STR I NC SHOULD BE Cf

.‘* TWO TINES THE REQU I RED PROGRAM SPAC E IN *7

‘C KILOBYTES . Cf
THE FOUR SWAP FILES ARE ONLY REQU I RED WHEN Cf

.‘* WI’S IS ACTUALLY RUN1~ I NC, OR BETWEEN RUNS IF C.’
RECOVERY WILL BE REQUESTED . C.’

.‘* *7

.‘C (3) .MTSCNFG Cf
THE VIRTUAL FLOPPY DISK CONF IGURATION FILE C.’

ra PROVIDES THE MAPP ING BETWEEN THE VIRTUAL DISK C.’
7* NUMBER (0-31) AND TUE NAME OF A SYCOR FILE a.’

WHICH CONTAINS A FLOPPY DISK IMAGE . THE CON- C.’
FIGURATION FILE ALSO CONTAINS THE PROTECTION Cf

.‘* ATTRIBUTES OF THE VIRTUAL DISKS. A */

.‘a PHYSICAL FLOPPY DISK HAS A FIXED CAPACITY OF C.’

256K BYTES , WHERE All MTS VIRTUAL FLOPPY DISK Cf
MAY HAVE ANY CONV IENT SIZE UP TO 256K BYTES. C.’

fa TUE SYSTEM ASSUMES THAT THE a.’
DISK I MAGE IS STORED SEQUENTIALLY ON THE C.’

f* MINI-DISK STARTING WITH TRACK 0 SECTOR 1 AND Cf
PROCEEDING THROUGH 26 SECTORS OF TRACK 0 TO Cf

.‘a TRACK 1 SECTOR 0, ETC. SPECIFYING A VIRTUAL Cf
DISK F ILE SMALLER THAN 256K BYTES MEANS THAT Cf

f* FEWER THAN 77 TRACKS WILL BE ADDRESSABLE . a.’
.‘a THE CONF IGRATION FILE CONTAINS 32 TH I RTEEN a.’

BYTE RECORDS IN THE FOLLOWING FORMAT: Cf
.‘C Cf

I FILENAME I KEY I P I Cf
,* Cf

0 7 8  11 12 Cf
WHERE FILENANE IS THE 0-8 BYTE NAME OF THE Cf

VIRTUAL DISK FILE AS IT APPEARS IN THE SYCOR a.’
fa DIRECTO RY ; ‘KEY’ IS A 0-4 BYTE PROTECTION Cf
fa KEY; AND ‘F’ IS TUE PROTECTION ATTRIBUTE OF Cf

THE DISK, I.E. ‘P’ FOR RE.ADfWRITE PROTECTION , Cf
ft~ FOR WRITE PROTECTION ONLY, AND BLANK FOR Cf

NO PROTECTION. Cf

‘C TUE CONF IGURATION FILE WILL BE UPDATED BY TEE C.’
MrS SYSTEM COMMANDS PROTECT, IJMFROTECT, AND Cf

fa RESTR ICT. IN Cf

f* THE EVENT THA T . MTSCNFG IS ERRO NEOUSLY Cf
DELETED, THE F I L E  MAY BE RECREATED BY US INC C.’

fa THE SYCOR COMMANDS Cf
‘a CREATE . NTSCNFG N I C.’
fa RUN BATCH 1” .’CSST a” . MTSCNFG Cf
fa WITH THE CASSETTE LABELED ‘ . NTSCNFG Cf

.‘* MOUNTED ON THE CASSETTE DRIVE.  Cf
fa a.’
‘a (3) .M’I’SRCVR Cf

.‘* THE RECOVERY FILE CONTA INS A COPY OF THE a.’
SYSTEM STATE BLOCK AS OF THE LAST SWAP . THE Cf
FILE IS ONLY REQUIRED WHEN WI’S IS ACTUALLY a.’
RUNNING , OR BETWEEN RUN S IF RECOVERY WILL BE Cf
REQUESTED. THE FOLLOWING SYCOR COMMAN D IS Cf
USED TO CREA TE TUE FILE : Cf

7* CREATE . NTSRCVR N” 2 C.’
f* Cf
f************Ca*CC**C*C**CC**C**C**CC**********C*C*****.’

- . 
.‘a*CC*CCC***aaaaa****aa*C**C*aax**aa****CaCCCC***CC**C*f

,**C***a*C*C*CC*C*C*******CC*CC*C**C*CC***C*CCC****CCCCf
.‘*CCaa****aC*C*CC** TASK MANAGEMENT a**C*****CC**C*C*C*f
.‘*C*****C****C**C**CC *****CC**C*C*C*CC**CC**C**C*CC **C*/
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.‘***** ***** C** I NTERMODULE LINKAGE MACROS **C****C****Cf

( (NT TB l~ B GB] CTh : s 1000R] (~~~ B: = 0600U) (GB :”03
( MACRO I~~F •1AO B’]
(MACRO MTS ‘ lFOeU’ ]
[MACRO INDEX ‘(REX l~~B + 3 11] ’ ]
( MACRO I NDV~~ C HEX ?~~B + 0011]’)
(MACRO INDEXB ‘(REX I~~B + 2411) ’]
(MACRO GET ‘(HEX M2B + 3811) ’]
( MACRO ?IINI$DIS1C ‘(HEX ?~~B + ~ 4U ]’)
( MACRO MTS$?~~G • (HEX TB + 83711) ‘1
( MACRO READSTERMINAL ‘(REX TB + 80CR]’]
( MACRO CET$TERMSSTATUS • [REX TB • 2F911) • I
(MACRO LOCK ‘NC ( HEX GB + 3C54R] ) ‘ 1
( MACRO TASI~~TII1ER • NC ( HEX GB + 3C5511] ) ‘I
( MACRO SYS$STACK$TOP ‘(HEX GB + 3C6 AR + 201’]
( MACRO TASK*ADDR • ( REX GB + 3E80H ]’]
( M ACRO TASK ‘N( ( TASKIADDR]) ’]
( MACRO BEGOT ILE • C HEX GB + 3E8111] ’)
( MACRO TCT$STATUS ‘(HEX GB + 3E8511]’]
( MACRO TCT$DH ‘(REX GB + 3E89H] ]
( MACRO TCT$S IZE • ( HEX GB + 3EA9 11]’]
( MACRO TCT$BOE ‘(HEX GB + 3EADH ] ’]
( MACRO DMT$BOE ‘(REX GB 4 3EDDU)’)
( MACRO VDC$DRIVE ‘(HEX GB + 3FEDH] ’]
( MACRO SWAPOSTACK • (HEX GB + 3FF6 11) ’]
( MACRO SWA I’*STACKI ‘MC C HEX GB + 3FF TB ])’]
7* .IIDBUF “ 3CTEH USED IN WR I TEOREC C.’

.‘a**C**C*C***C** GENERAL PURPOSE MACROS **********C**$*f

( (NT NEN$BASE TOP TINESLICE)
( MEIISBAS E: =4000H: 1 (T III E SL I CE:=4 ] C TO P : =2 0]
(MACRO READ ‘1 ’]
(MA CRO WRITE ‘2’]
( MACRO BUll? ‘- 2 ]
(MACRO DISKOERBOB ‘ ( A : :O) !ZERO’]
( MACRO HABDWARE$ERROR ‘ 1 1]
[MACRO INF UTO W A I T IN G ‘ OFF H ’ ]
(MACRO IN ‘(READ]’)
(MACRO OUT ‘ ( W R I T E ] ’ ]

/********** a***** MODULE DECLAJ~J~T I 0R5 ********a**a*a*** .’

DECLA RE C NON I TOR, BOOTSTRAP , RESUNESEXECUT ION) LABEL;
DECLARE CONTINUE LABEL;
DECLARE DIR DATA (0);
DECLARE SAVUL DATA (0,0);
DECLARE I DATA (0) ;
DECLARE TN DATA (0) ;
DECLARE RST*FLAG DATA (0) ;

f**Ca****a********* C*a PROCEDURES *C******a**C****Caa*a*.’

BUMPITASK: PROCEDURE ;
faa*az***aCaa *C**sza*a******aaa***a****aa~~~~~~~~~~ aa~~C~~~~~~~.’
.‘a THIS PROCEDURE DELETES A TASK FROM THE SYSTEM WHEN Cf
‘a AN IRR ECOVE RABLE MINI -DIS K ERROR OCCURS . Cf
fC CALLED BY: SWAP , BOOTSTRAP Cf

C” C BUM P] ; CALL ( WI ’S) ;
E” ( UABDWABE$ERBOR] ; CALL C ?ITS$MSG];
END BUNPOTASK;

• SWAP : PROCEDURE ;

fa THIS P ROC EDURE SWAPS A TERMINAL TASK BETWEEN IIENORY*f
.‘a AND THE APPROPRIATE M I N I - D I S K  SWAP FILE .  THE DIR - a.’
fa ECTION OF THE SWAP , I . E .  IN OR OUT , IS DETE RM I NED C.’
.‘~ BY THE VALUE or THE VAR IABLE DIR.  THE a.’
.‘a PROCEDURE ALSO MODIFIES TCT$STATUS TO REFLECT ‘[E~ a.’
7* CURRENT LOCATION OF THE SWAP I MAGE .
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/* INPUT: DIR - DIRECTION OF SWAP
1 • IN *.‘

‘a 2 - OUT C,
f* CALLED BY: MONITOR C.’
,aaaaaa*a*a***a**aaa*Caa*aa**CCa**CCC*aC*C**C**C*aa*a**f

.‘a SET I TO SWAP IMAGE SIZE C.’
DE”(TCT$SIZE]; A (TASK] ; CALL ( INDEX] ;

‘C MODIFY TCTOSTATUS a.’
HI” ( TCT$STATUS] +~~~;M (fflJ•(A !ftffl..) \\ OCOR) ;
fC SET UP REG ISTERS FOR DATA TRANSFER C.’
DU” ( TCTOBOE) ; A ( TASK) ; CALL ( 1  NDEXZ] ; CALL ( GET) ;
DE” ( VDCSDR I W E ] ;  .‘* SWAP BASE C.’ A” I ;
DO WH ILE (A : :0)  !ZERO;

L ” (A ” DI R ) ; CALL (M I N I $ DI S K I ;
IF (DISKOERROR] THEN

DO; .‘* BUN? TASK OFF SYSTEM a.’
CALL BUNPITASK;
IF (A - D I R ;  A : : ( I N ] ) ZERO 6010 MONITOR;
RETURN ;
END;

BC”BC+l; DE (HL ”200H +DE) ;
I ” ( A I — I ) ;

END ; f* WH I LE ~.‘
END SWAP ;

WRITEO REC : PROCEDURE;
fC*aa*C*C*C*CCC*CCC*CC*******CC***CC**a*Cx****C***C****.’

.‘a THIS PROCEDURE COP lED THE CONTENTS OF TUE SYSTEM C.’

.‘* STATE BLOCK TO THE RECOVERY FILE . THE VAR I ABLE C.’

.‘a REC OFIL E MUST BE SET TO THE F I L E ’ S  SECTOR ADDRESS a.’

.‘C BEFORE CALLING WR I TE$REC . Cf

.‘C CALLED BY: BOOTSTR AP , RESUMESEXECUTION C.’

.‘a*aa*a*aaaaaaa*CCCCCCCCC**Ca*a*aaaaa*aCCazaaCCCaa*C**af
HL”(REC$FILE];
DE”3CTEH: .‘C ADDRESS OF TUE BASE OF SSB C.’
C ” ( A M ( HL) ) ; ffi. ” f lL+l;  B ” (A M( HL ) )
L”(WRITE] ; CALL ( N I N I O D I S K ] ;
IF (D I SK E1iROR] THEN

DO; DISABLE ; HALT ; END ;
BC”BC + t ;  DE”(HL ”20011+DE) ;
L ” (WRI T E ] ; CALL (MINI O DIS K ] ;

3 IF (DI SKIEBR OR ] THEN
DO; DISABLE ; HALT ; END;

END WRITEOREC;

MONITOR:
f C*C***** C*C********* ***a***$C**C***C***.******* ******* **f
.‘* THIS ROUTINE IS TUE TASK MANAGER OR SCHEDULER a.’
fC WHICH CONTROLS THE ALLOCATION OF TUE CPU TO CON- a.’
.‘C FETING TERMINAL TASKS . IT PERFORM S THIS FUNCTION *.‘
.‘a BY SEQUENTIALLY SCANNING TUE TCT$STATUS BYTE C.’
fC ASSOCIATED WITH EAC H TERMINAL LOOKING FOR A TASK a.’
.‘* R E Q UIRING THE CPU. THE EFFECT PRODUCED IS THAT Cf
fC OF A ROUND-ROBIN SCHEDUL I NG ALGORITHM . WHILE THE a’
f* MONITOR [S LOOPING, IT INi TIATES SW APPING AS a,
f* REQUIRED . Cf
.‘a CALLED BY: ITSI (F L , TEHI’I$BLOCK C SVC NOD) , SWAP , C.’

f* TI NEBS UDLR ( (NT MOD) , BOOTSTRAP , QUIT ( SVC MOD) C.’
,C*C*****Ca **C*aC**Ca******CC **~C****C*CCC*CC*C*C*aC****.’

SF’(SYS$STACK$TO?]; .‘* SET STACK POINTER Cf
fC LOCK OUT SWAPP I NG C.’
(L OCKI (A ” (L OC K] \ 0 t H ) ;
.‘* INITIAL I ZE RESTART FLAG Cf
RST$FLAGZ(As0) ;
.‘a I N I T I A L I ZE TEll? TASK COUNTER Cf
T N (  A” ( TASK] )
LOOP : /a SEARCH FOR READY TASK C.’

TN” C A”TN+ 1 , ~03R) ; f* INCREMENT TASK NUMBER Cf
.‘a TEST FOR INACTIVE TASK Cf
DE”( TCTSSTATUS]; CALL ( INDEX ) ; A”N( HL) ;
IF ( A : : 0) ZERO GOTO LOOP;
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/* TEST BIT 0 - BOOTSTRAP LOAD */
IF (Aa > A) CY THEN

DO;
DE C TCT*STATUS I ; A-C TASK]; CALL (INDEX];
IF (A•UftHL)) CY
S (B- C A TN); A ( TASK) B) IZEBO THEN
DO; DIR (A (OIJT]); CALL SWAP ; END;

( TASK] ( A TN)
6010 BOOTSTRAP;
END;

f* TEST BIT 1 - MC? C.’
IF ( A > A) CY THEN

DO;
A” ( TASK] ; STACK- P9W; fC SAVE OLD TASK Nit C.’
C TASK] ” ( A TN) ; CALL (NC ?] ;
DE” ( TCT $STATUS] ; A” TN; CALL ( INDEX) ;
M( HL ) ” ( A M (H L ) 8 OF DH) ;

fC  RESET BIT 1 C.’
PSW ”STACK; ( TASK] “ A;

fa RESTO RE OLD TASK Nit a.’
TN” C As T N— I ,  803H) ; 6010 LOOP ;

fC CONTINUE WITH TASK AFTER a.’
.‘a SYSTEM CALL PROCESSED C.’

END;
.‘C SKIP BIT 2 - NOT USED Cf

f* SKIP BIT 3 — NOT USED a.’
A-> A;
7* TEST BIT 4 - RST 7 *7
IF ( A >A ) GY THEN

DO ;
STACK ” PSW;
RST$FLAC ( A OFF E) ;
.‘a RES ET TCT*STATUS B ITS 4 AND 5 a.’
DE C TCT$STATUS] ; A” TN; CALL ( INDEX] ;
MC HI~) - (A- M( UL) 8 OCFH ) ;
PSW” STACK;
A Y  A; .‘* ADJUST ACCUMULATOR FOR NEXT TEST Cf
GOTO CONTINUE ;
END;

.‘C TEST BIT 5 - BLOC KED FOR TERMINAL 170 a.’
IF (A • > A) CY THEN

DO;
A” TN; CALL C GET$TERIISTitTU S];
IF ( A : : ( I N P U T $ W A I T I N G ] ) ZERO THEN

DO; fC NO LONGER BLOC KE D Cf
IF ( B ( A T N ) ; A (TASK] B) ‘ZERO THEN

DO; fC TASK, TN NOT EQUAL Cf
DE” C TCTISTATUS I ;  A-C TASK) ;
CALL ( INDEX] ;
IF (A- < M( HL) ) CY THEN

DO; .‘* SWAP OUT OLD I MAGE Cf
DiR ” ( A” C OU’F) )
CALL SWAP ;
END;

fC SWAP IN NEW I MAGE C.’
( TASK )” CA ”TN ) ;
D I R ” ( A ( I N ] ) ;  CALL SWAP ;
END;

CALL (READSTERIII CAL] ;
(SWAPOSTACKI ] A ;
.‘* RESET TCTOSTATTJS BIT 5 C.’
BE- ( TCT$STATUS ]; A” ( TASK]; CALL ( INDEX] ;
N(HL -(A”N(HL) 8 ODFH) ;
6010 RESUNEOEXECUT I ON;
END

ELSE GOTO LOOP ;
END ;

CONT INUE :
.‘a TEST BIT 6 - RES UME EXEC UTION - FM DISK a.’
IF (A )A )  CY THEN

DO;
DE” ( TCTSSTATUS]; A- ( TASK] ; CALL ( INDEX ] ;
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IF (A <M (HL)) CY THEN
DO; DIR~(A” (OUT]); CALL SWAP ; END ;

(TASX] (ATN) ;
DIJt”(A’( IN]); CALL SWAP;
GOTO RESUMBIEXECUT ION ;
END;

/* BIT 7 SET - RESUME EXECUTION - IN MEMORY *.‘
6010 RESUNESEXECUT I ON;
7* END MONITOR C.’

8O~~~~TRAP :

~* THIS ROUTINE EXAMINES THE DISK MAP FOR THE CURRENT C.’
.‘* TASK; DETERIIINFS THE VIRTUAL DISK ATTACHED TO DRIVE*.’
fC A; LOADS TUE FiRST 512 BYTES FROM THE DISK I NTO C.’
‘a MEMORY STARTING AT THE BASE OF TUE USER SWAP AREA; Cf
fa AND THEN TRANSFERS CONTROL TO THE CODE JUST LOADED. a.’
.‘C**C*C**C*C*CC*****C*C*Ca****CC *******C**********a****.’

fa DETERMINE DISK NB ATTACHED TO DRIVE A C.’
DE” C TCT$Dfl] ; A’ ( TASK] ; CALL ( I  NDEX&] ;
A N ( flL ) S 1FH;
7* DETERM I NE BOE FOR DI SK Cf
DE” ( DMT$BOE) ; CALL ( INDEX2] ; CALL ( GET] ;
.‘* READ FIRST SECTOR ON VIRTUAL DISK C.’
DE”(MEMSBASEI ; L (B.EAD] ; CALL CI ’(INISDISK] ;
IF (DI SK$ EItROR] THEN

DO; fa BUN? TASK OFF SYSTEM *7
CALL BUNP$TASK:
CALL WR I TESUEC ;
6010 MON ITOH;
EN D;

fa UPDATE SYSTEM STATUS C.’
DE (TCT$STATUS] ; A” C TASK] ; CALL (INDEX);
A-M(UL) \ 80H ; .‘C SET BIT 7 *f
M ( H E ) ’ C A ” A 8 OFE H) ; .‘C RESET BI T 0 *7
CALL WR I TESREC ;
(TASKOTIMEB]”(A (TIIESLICE]); .‘C RESET TASKSTIMER a.’
CLOCIC] (A”( LOCK) 8 OFEB) ; ~* UNLOCK SWAPPING *.‘
SP’OFEFFR;
6010 ( l’IEPISBASE] ;
.‘* END BOOTSTRAP *.‘

HESUMESEXECUT ION:
.‘C**********C*C****C***aC *C*C*CC**************C*****C**f
.‘* THIS ROUTINE TRANSFERS CONTROL RACK TO A USER TASK Cf
/C WHICH HAS BEEN SWAPPED INTO ME MORY. a.’
f***CC*a**C**aa*****C**x***a*a*a**C***aaaaa**a***a*aaa*f

CALL WRITESREC ;
‘C UPDATE SYSTEM STATUS *7
( TASKSTINER] (A ” ( T I M E S LI C E ] ) ;  f* RESET TASKO TINER Cf
fC RESTORE 0MG 1 NAL VALUE OF STAC K POINTER. a.’
.‘a AND ALL REGISTERS FROM SWAP $STACK C.’
SP” C SWAP$STACIO ;
PSW STACJC; BC”STACX; DE”STACK; HL STACK;
SAVHL ” HE ; HE” STACK;
SF HL ; fC RESTORE USER SF *‘STACK ” PSW; DISABLE ;
(LOCK) ~( M ( LOCK) 8 OFEH ) ; ‘C UNLOCK SWAPP I NG a.’
HL-SAVEL ; ‘C RESTORE USERS ML Cf
IF (A RSTSFLAG; A ::OFFH) ZERO THEN

DO; fa RST 7 REQUESTED *‘PSV STACIC; ENABLE ;
CALL 38H ; .‘C RST 7 Cf

RETURN :
END

ELSE
DO; .‘C NORMAL RETURN C.’
P5W” STACK; ENABLE ;
RETURN ; 7* RETU RNS TO I NTERRUPT POINT C.’

f* (N USER SWAP m ACE Cr
END;

.‘* END RESUIIESEXECUT ION *~
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EOF

f**CC*C**C*C**C*** UTILITY PROCEDURES *CC******C*C****a.’
,***aCCaaaaa*aaa*a**CCC**aCa*C****aaa*aCaa*aaCC*CCCCCCC.’

fC************ ** I NTERNAL MACROS C*aa***aa***********a*,’
( MACRO ABNORMALSCONP LETION ‘OFFS ’]
I MACRO HARDWARE$EBROR ‘8’]
( MACRO WIS$P~~G ‘1837U’]
( MACRO READ ‘ 1 ’ ]
( MACRO PP.TSSEC ‘ 3FE2H ’]

INDEX : PROCEDURE ;

.‘* GIVEN TEE BASE ADDRESS OF A BYTE VECTOR AND AN Cf

.‘a I NDEX VALUE , THIS PROCEDURE CALCULATES THE ADDRESS a.’
~ a OF THE INDEXED ENTRY . a,
.‘a INP UT: A - INDEX VALUE (USUALLY TASK) Cf

- BASE ADDRESS OF VECTOR Cf

.‘C OUTPUT: BC - INDEX VALUE C.’

.‘a DE — SANE AS INPUT Cf
HE - CALCULATED ADDRESS OF IND EXED ENTRY a.’

.‘* CALLED BY; SWAP. MONITOR, VAL$DISK, CLEAILSFLAG, Cf
ATTACH, LOGIN,  QUIT , SIZE, TERI’ISBLOCK, a,’

fa SELECTSDRIVE, RECOVER$STATUSSLINE, Cf

PROTECT, RESTRICT, UICPROTECT ar
,C*aC********C*C**C*********************ax**a**********,

B” O; C ”A;
HL” BCI DE;
END INDEX ;

I NDEX2 : PROCEDURE ;
.‘C**CCCC*C*C***a*C***aC*****C**CCCC*****CCC**CC*****C**f
7* GIVEN THE BASE ADDRESS OF AN ADDRESS VECTOR AND All a’
.‘* I NDEX VALUE, THIS PROCEDURE CALCULATES THE ADDRESS Cf

7* OF THE LOW ORDER BYTE OF TUE INDEXED ENTRY. Cf
,‘a INP UT: A - INDEX VALUE C USUALL Y TASK) a.’
‘a lit - BASE ADDRESS OF VECTOR Cf
.‘* OUTPUT: BC - CALCU LATED OFFSET 2 * I NDEX VALUE a.’
.‘a DE - SAllE AS INPUT
‘C ML — CACULATED ADDRESS OF I NDEXED ENTRY a.’
fa CALLED BY: SWAP , BOOTSTRAP , SIZE , SELECT$DRIVE a.’
,*****C****C***a*******************C.C***a*****C********.’

B 0 ;  C ’(A < < A ) ;
HL BC+DE ;
EN]) INDEX2 ;

I ICDEX4: PROCEDURE ;

.‘* INPUT : A - INDEX VALUE a.’
7* DE - BASE ADDRESS OF VECTO R C’
.‘* OUTPUT: BC CALCULATED OFFSET = 4 C IND EX VALUE at
/a DE - SAME AS INPUT Cf
.‘* ML - CALCULATED ADDRESS OF INDEXED ENTRY af
fa CALLED BY: VAL$KEY, UPDATE$CNFGSFILE, PROTECT, C.’

RESRTICT, I.TNPROTECT Cf
f**C*C***a*C*CCCa *C*CC**a*C**a*aC *CC*C*****CC CCC *CCC *a*f

B 0 ;  C ” ( A < < ( A < < A ) ) ;
HL BC+DE;
END INDEX4 ;

INDEXB : PROCEDURE;

ra INPUT: A - INDEX VALUE at
DE - BASE ADRESS OF VECTOR Cf

ra OUTPUT: BC - CALCULATED OFFSET 0 * I NDEX VAL UE a’
Ut; - ~~ ~~P-UT Cf

.‘a EL - CALCULATED ADDRESS OF INDE XE D ENTRY *.‘

.‘a CALL ED BY: BOO TSTRAP • VALSDR I Vt , CLEAIISDM. ATrACH .
SELECT$DRIVE , RECOV’E R~ STA TU SSLINE.  C:,

UPDATESCNFGSFILE
- - -
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B”S; C”(A’<<(Az<< (A < (A)));
ML” BCe liE;
ElI]) INDEX8; -

PUT: PROCEDURE ;
faa****C*C**a**a**C******a******a**a************ CC*~~*C*f
.‘C STORE A TWO BYTE ADDRESS IN A SPEC IF I ED VECTOR. a’
.‘a INP UT: DE - ADDRESS TO BE STORED Cf

ML - BASE ADDRESS OF VECTOR Cf
.‘a OUTPUT ; BC - UNCHAN GED Cf
‘a DE — SAME AS INPUT C’
fC ML - BASE ADDRESS + I Cf
fa CALLED BY~ RECOVER , I N I T I A L I ZE
.‘**CC***C***CC**C**C*******C****CC*****C*C**C**C**C*C**/

I’I(HL)”E; UL ”M L+ l ;  M( ML) D ;
END PUT ;

GET: PROCEDURE ;
faaa**a**C*aCCa*aaa*****C*a********aCaa*C*a*a***C*a****f
7* FETCH A TWO BYTE ADDRESS FROM A S P E C I F I E D  VECTOR. a.’
/C INP UT ; EL - BASE ADDRESS OF VECTOR Cf
ra OUTPUT: BC - ADDRESS FETCHED a.’

liE - ADDRESS FETC HED a. ’
fa HE - BASE ADDRESS + 1 af
f* CALLED BY: SWAP , BOOTSTRAP , S IZE , SELECT$DRIVE at

E ” MC ML ) ; IIL”FL+ 1 ;  D M C  ML) : BC DE ;
END GET ;

MOVBUF: PROCEDURE;
/ a*******a***a*a**a**a*~~aaa***aa********xa**Caa**C**a**,
ta THIS IS A GENERAL PURPOSE UTILITY PROCEDURE WH i CH *t
‘a MOVES A SPECIFIED NUMBER OF BYTES FRO M ~. SOURC E a,
ta BUFFER TO A DESTINATION BUFFER. at
f* INP UT: BC - NUMBER OF BYTES TO BE MOVE D C’
‘a DE — BASE ADDRESS OF SOURCE BUF FER Cf
/a EL - BASE ADDRESS OF DESTIIiATIOTi Z1JYYER C,
fa  CALLED BY: ~fl’SSIPL, ABORTSIPL, SEARCH$DIBECTORY , *7

LOGIN,  READSFLOPPY, WFLZTESFLOP?Y, Cf
,‘a I N I T I A L I Z E ,  TIMERSUDLR ( INT MOD ) C”

REPEAT;
EL) “ ( A” M( liE) )

ffl,. M L + 1 ;  DE” D E + I ;
UNTIL C BC” BC l ;  A 0 ;  A : : C )  ZERO 8 ( A : : B) ZERO ;
END MOVBUF ; —

MINISDISK: PROCEDURE ;

.‘a THIS PROCEDURE TRANSFERS A SPECIFIED 5 12  BYTE a.’

.‘C BUFFER BETWEEN MEMORY AND THE MINI-DISK. THE DIR- *7

.‘a ECTION OF THE TRANSFER IS INDICATED BY THE OF CODE. Cf

.“ ERROR PROCESSING IS LIMITED TO CHECKING THE STATUS Cr

.‘a RETURNED BY THE MINI-DISK CONTROLLER FOR ‘ NORMAL C’

.‘a CON?LETION . ’ WHEN AllY OTHER STATUS IS RETURNED THE a.’
7* ROUT I NE DISPLAYS THE MESSAGE ‘ HARDWARE ERROR’ ON Cf
,‘a THE TEIU’IINAL CURRENTLY ALLOCATED THE CPU AND a.’
.‘C ABORTS TUE OPERATION . a,
fa  INPUT : BC - M I N I - D I S K  SECTO R NUMBER Cf
.‘a Dt - DMA BUFFER BASE ADDRESS Cf

L - OPERATION CODE: a.’
“a I ” R E A D  Cf

2 WRITE
3 * WR ITE/VERIFY Cf

~‘a OUTPUT; A - RETURNS 0011 IF CO N? LE TI ON NOR MAL , af
OT HE RWISE RETTJRNS FF 11 Cf

BC — SANE AS INPUT Cf
fa liE - SAllE AS INPUT a.’
.‘~ CALLED BY: READSDIRECTORY. RECOVER, INITIALIZE, a,’
fC WR I TEIREC , SWAP , BOOTSTRAP • READ SBUF, C,’

WR I TESBUF , READ $PRT$B JTF , WRITE$PRT$BUF Cf

7* SET DCB CHECESUN IN LOCN 4CR Cr
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‘a SET SECTOR NUMBER IN DISK CONTROL BLOCK C,’
?1( 4 5H ) ” (A ” B) ; M( 44 11)” (A ” C ) ;
fa DEBUG - TO ENSURE SYCOR SYSTEM IS NEVE R OVERWRITTEN C,’
STACK”HL; HL OOTH;
L”(A”L-C); H”(A”H—D);
IF ‘CY THEN CALL 100;
HE STACK;
fC SET DMA BUFFER ADDRESS 1(1 DISK CONTROL BLOCK a.’
M( 43 H ) ” ( A ” D ) ; M( 42H) (M E ) ;
fa  INITIATE OPERATION C.’
M(40B)”(A”L);
fa WAIT UNTIL OPERATION COMP LETE C.’
REPEAT;

A”M (41H);
UNTIL ( A : : 0 )  IZERO ;
f* TEST A FOR COMP LETION STATUS af
IF ( M ( 4 1 H ) ” ( A ” A l ) )  ZERO RETURN ; ‘a NOR MAL COMPLETION C.’
M(41H)”(A e);
E” ( HARD WARE$ERROR3 ;
CALL ( MTS$MSG] ;
A” ( ABNORNAL$COMPLET ION ) ;
END M I N I $ D I S K ;

READSPRTSBUF : PROCEDURE ;

‘a THIS ROUTINE IS CALLED I NITIALLY BY WR I TESPR INTER C/
fa IN ORDER TO FILL THE PRINT BUFFER WITH THE F IRST Cf
.‘* SECTOR OF TUE MTSPRT F I L E  PRIOR TO OUTPUT OF THE C.’
‘a FI R ST CHARACTER TO THE PRINTER. SUBSEQUENT CALLS C.’
.‘* ABE MADE BY TUE FRI NTER*HDLR I N THE I NTERRUPT$ */
.‘C CONTROLLER UNTIL THE END OF F I L E  IS ENCOUNTERED Cf

‘a CALLED BY; WRITE$PRINTER, PRINTERS HDLR , RECOVER */

HL” ( PRTSSEC] ; C”N (EL ) ; HL EL+1;
B”M( HL) ; “C IIC HAS CURRENT MTSFRT SECTOR # C.’

DE 100ff; L CREADJ ;
CALL M I N I S D I S K ;
BC”BC+l ; HL”(PRTISEC);
M( HL )” C;  UL HL+1; M (HL ) B;
END READ~FRT$BUF;

EOF

.‘**C*****a****Ca* I N I T I A L  PROGRA M LOAD a*aaaaaaaa**a***r

.‘*C**C*C*C******C*XXC*C**C**C*C*C**CC**C*******a*C*****f

/********** C*C I NTERMODULE LINKAGE MACROS C**C*C****C**/

( INT MB ~~ B SD TB]
(MB ;” 030011] (M2 B :=06 00H )  [SB : I F OOH ] [Th :=1000H )
( MACRO MONITOR ‘[HEX MB + Ø~%Aff )~~)
( MACRO MO VBUF ‘(HEX M28 + 4 1 f f] ’ ]
( MACRO PUT ‘ (H E X  M2B + 31H]’)
( MACRO M I N I *D I SK  ‘( H E X  N2B + 5 4 f f ] ’ )
( MACRO INDEX ‘ [HEX 1125 + 3 1 1 ) ’ ]
(MACRO INDEXB ‘[HEX N2B + 2 4 H ] ’ ]
( MACRO READIPRTSBUF • (HEX I’125 + 9E11)’]
( MACRO 1115 ‘ [H E X  SB + 0] ’ ]
( MACRO Ifl’S$MSG ‘(H E X  TB + 837Th ’]
( MACRO CLEAJWSTATUS$L I NE (HEX TB + 827f f) ’)
( MACRO TERM INAL$STATUS ‘C HEX TB + 802H) ]
( MAC RO READ•TE I IIIINAL ‘ [f lEX TB a 8 D C H I ’ )
( MACRO WR I TEITERNINAL ‘( H E X  TB + 93 C M ) ’ ]
(MACRO S I ZE$ NSG [HEX TB + 8 6 4f f ] ’)
( MACRO STATUS$MSG ‘ ( H E X  TB + 8OCH ) ‘ I
( MACRO BUF$PTR ‘ 3C4011’ ]
( MACRO TASK ‘3 EBO H ’J
( MACRO RECSFILE 3E8 111’)
( MACRO TCTSSTATUS ‘3E85H’ ]
( MACRO TCT$SIZE 3E A 90’I
[ MACRO TCT $EOE ‘3 E B 5H ’]
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I
t MACRO TVT$DN ‘3E89H’ )
(MACRO CNFGS F ILE ‘3E83H’)
C MACRO DNT$FLAC ‘ 3EBD H ’]
( MACRO DIfl’ BOE 3EDDH’]
(MACRO DMT$EOE ‘3F1DH’]
( MACRO DP11’$HEY ‘ 3F5DH ’ )
C MACRO PRT$CNTRL ‘3FDDH ]
( MACRO PRT$BO E ‘ 3FDE R ’]
( MACRO PRT$EOE ‘ 3F EOH’ ]
( MACRO FRT$SEC ‘3FE2fl’]
[ MACRO SYS$STACK ‘ 3C6AH ’3
/a . MDBUF = 3C7Efl — USED IN RECOVER C/

.‘a**a*a*aa*a**aa GENERAL P URPOSE ?~ACROS *******C**C**C*f

t INT IPL $OFFSET)
( I1’L OFF SET: ” 55C7H ] fa ADDFt OF LABEL SHIFT ~ 1200ff Cf

/*: :***C********** MODULE DECLARATIONS **C***a********C**/

DECLARE ( I , J )  BYTE ;
DECLARE M AX (2) BYTE ;

.‘* ADDRESS OF LAST ENTRY + 1 IN DIRECTORY I MAGE */
DECLARE REC$NAME( 9) BYTE INITIAL (‘ ,NTSRCVR~~’);

f*C*C*a*******$****C PROCEDURES CCCC**a**a*****CC*aaazaf

ABORT $IPL : PR OCED TJ BE(MB G) ;

‘a WHENEVER A CONDITION OCCURS DURING THE IPL PROCESS C”
.‘* WHICH PREVENTS NORMAL CONFLETI ON OF THE I FL THIS C.’
‘a PROCEDURE IS CALLED TO TERMI NATE EXECUTION AND a,’
.‘a DISP LAY AN ERROR ME SSAGE AT TERMINAL 0. Cf

‘a INP UT: NSG - BASE ADDRESS OF ERROR MESSAGE C.’
.‘* TERMINATED BY ‘5’  a.’
‘a CALLED BY: BEAD$DIR ECTORY , I N I T I A L I Z E ,  RECOVER, a~’
.‘***** C******a******C***a*CCCC**xa*CC*************C****.’

DECLARE ABORT$MSG DATA ( ‘ I P L  ABORTED -

7* DISPLAY ‘ IPL ABORTED~ AT TERM I NAL 0 *7
BC 14; DE .ABORT $MSG; RL 0700H ;
CALL [ I’IOVBUF] ;
HL MSG; A ’$’ ;
DO C=0 BY C~ C+1 WHILE (A::M(HL)) !ZER O ;

EL” fiLe 1;  .‘* COUNT CHARS IN MSG at
END ;
B 0 ;  DE (UL IISG) ; HL O7OEH;
CALL ( MOVBUF] ; 7* DISPLAY 1156 AT TERMINAL 0 Cf
DISABLE; HALT ;
END ABORTS L PL;

READ$D I RECTORY : PROCEDURE ;

.‘* DURING THE INITIALIZATION PROCESS IT I S NECESSARY C.’
‘a TO DETERM I NE THE SECTO R NUMBERS OF SEVERAL SYSTEM a.’
‘a FILES WHICH RESIDE ON THE M I N I - D I S K  IN SYCOR FOR 11AT. *~
.‘* MULTIPLE DIRECTORY SEARCHES COULD LEAD TO REPEAT EDLY*f
7* READIN~I THE SANE BLOCK OF MINI—DISK SECTORS . TO
‘a ELIMINATE MOST OF THESE UNNECESSARY READ OPERATIONS Cf

‘a THIS PROCEDURE READS TUE ENTIRE SYCOR DIRECTORY a,’
‘C I NTO MEMORY AT ONE TINE , THUS REDUCING THE OVERHEAD Cf
7* INVOLVED IN MULTIPLE SEARCHES . C.’

‘a CALLED BY; MTSSIPL a.’

( INT SYCOR SDI RSB ASE ] /* SYCOR DIRECTORY BASE *7
( SYCORSDIFI*BASE : 2011) ‘a SECTOR NUMBER a. ’
DECLARE READ*NSG( 22) BYTE IN IT T  AL ( ‘CANNOT READ Dl RECT ORYS ’) ;
‘C SET UP REGISTERS FOR DISK READ a,’
BC (HE X SYC ORSDIRSBA SE] ;
DE ” 5200H; 7* 500011 + 20011 DIRECTORY BASE ADDRESS *7

BEAD NUMBER OF SECTORS INDICATED C’
f* IN DIRE CTORY HEADER RECORD
REPEAT;

L 1 ;  ‘a READ C” CALL [M 1 N I S D I S K ] ;
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IF (A : ;0)  I ZERO .‘* DISKERROR C.’
CALL ABORTS I PLC • BEAD$MBG) ;
DE” (BL”200U+DE) ; BC ” BC +l;

UNTIL (A” M( 520Afl) ; ‘a DIR BASE + OAH *.‘ A ; ; C )  CY;
.‘* CALCULATE ADDRESS OF LAST ENTRY + 1 IN I MAGE *~‘

B (UEX SYCO1WDIRSBASE 1);
A” A”B ; ‘a A “ NR SECTORS IN DIRECTORY *7
D” ( A ” < < A )
E”O ; .‘* DE “ MR SECTORS * 512 Cf
HL 520111; ‘C DIR BASE + 1 C.’ EL”UL+DE ;
flAX” EL;
END READ*D (RECTORY ;

SEARCH$DIBECTORY : PROCEDURE ;

‘C GIVEN TUE BASE ADDRESS OF A VECTOR CONTAINING THE a.’
.‘a NAME OF A F ILE  IN SYCOR FORMAT, THIS ROUT I NE WILL C.’
.‘a SEARCH THE DIRECTORY IMAGE READ INTO TIENORY BY a.’
‘a RE ADIDIRECTORY . IF TUE FILE ENTRY IS FOUND , TUE C.’
‘a DOE AND EOE VALUES ARE HETURI’(ED . Cf

.‘* INPUT : DE - BASE ADDRESS Of F I LENAI’IE VECTOR Cf

.‘C ASSUMED TO BE 6 BYTES LONG a.’

.‘C OUTPUT : BC — DOE Oft FFFF H IF FILE NOT FOUN D C,’

.‘* DE - EOE OR FFFF H IF F I L E  NOT FOUND a.’
7* CALLED BY: INITIAL I ZE . RECOVER a.’

DECLARE LOOP LABEL ;
‘a MOVE FILEN AME TO LAST ENTRY + I Cf
BC 8; HL MAX; CALL ( MOVBUF] ;
DE” 524111; fa DIR BASE + 4111 - ADDRESS OF FIRST ENTRY Cf
LOOP: /* ADVANCE TO NEXT ENTRY a/

STACK DE ; HL ” MAX ; B 8 ;
REPE AT; f* COMP ARE CHAR BY CHAR a.’

IF (A M( DE) ; A: : M( E L ) )  ZERO
(IF (A ; :0) ZERO .‘3 ( A M( EL )-20H ) ZERO

THEN C Y 1  ELSE CY O) CY
THEN fa CHAR MATCH a’

DO;
DE DE +1;  EL EL+1 ;
tIll)

ELSE ‘C NON- MATCH C/
DO; DE”STACK;
DE ” ( E L 4 O H + D E ) ;
GOTO LOOP ;
END ;

UNTIL (B B I )  ZERO;
SP (E L 2+SP) ; ‘a CLEAR STACK Cf
.‘C FALL IN G THRU LOOP MEANS WANES MATCH, a.’
ta MUST TEST FOR SUCCESS OR FAILURE OF SEARCH C./
(F (A” MAX (l); A;:D) CY ‘a X: :Y CY => X Y  *.‘
\ ( IF ZERO B (A MAX (0); A: :E) CY THEN C Y 1  ELSE CY O)

CY THEN
DO; f* SEARCH FAILED C.’
BC OFFFF H ; DE=BC;
END

ELSE DO; /* SEARC H SUCCESSFUL C.’
0L3+DE;
C ”M ( EL) ; HL”EL+l ;
B M(UL); HL”HL+ I ;
E”M (RL); HL HL+ 1;
D M( HL) ;
END ;

END SEARCUSD (RECTORY;

BZCOVERISTATUS$L I NE: PROCEDURE ;
.‘CCC******C**************C********C**C***********CC**CC.’
.‘* ROUTINE TO BUILD AND DISPLAY THE STATUS LINE WHE N a.’
.‘C A RECOVERY IS PERFORMED. THIS ROUTINE DISPLAYS ALL C.’
.‘* ACTIVE DRIVES MID ASSOC I ATED DISKS AND DIS P LAYS C. ’
‘a SWAP I MAGE S I Z E  FOR EACH TASK. a.’
‘a CALLED BY: RECOVER a.’
f***C****a**C**C***aa***C**C*a***C***a*****C****Ca*****.’

)ECLA RE SAVEITAS K BYTE ;
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EL C TASK];
SAVESTASK’ C A” MC E L ) ) ;  /C SAVE CURREIIT TASK NUMBER *~~
I ( A 9) ; fC INITIAL I ZE TASK COUNTER a’
fC CHECK TCT*STATUS FOR ACTI VE TASK C.’
REPEAT; ‘a FOR ALL 4 TASKS C,’

DE (TCT$STATUS]; CALL ( I  NDEXJ ;
IF (A” M( HL) ; A : :0 )  ‘ZERO TEEN ‘a TASK ACTIVE Cf
DO;

EL” C TASK] ; M( EL) “ ( A I ) ;  ~ C SET TASK NUMBER C”
DE”(TCTSD1I]; CALL ( INDEXB] ;
J ” ( A O ) ; f* INITIALIZE DRIVE COUNTER a.’
REPEAT ; ‘a FOR ALL 8 DRIVE S Cf

iF (A <fl(UL)) CY THEN
DO; .‘* DRIVE IN USE Cf

B” ( A ” J ) ;  C (A ” M ( EL) B IFH ) ;
IF (A” 1I( EL) 8 4011) ‘ZERO

THEN A”7’211 ELSE A” ’ ‘ ;
STAC K” EL;
fa DISPLAY ACT I VE DRIVE AND DISK Cf
CALL ( STATUSSNSG) ;
HL STACK;

END ;
UNTIL (EL EL+1; J ” ( A J + l ) ;  A: ; 8) ZERO ;
/C DISPLAY SIZE MESSAGE at
DE” C TCT $S IZE ] ; A” I ;  CALL C INDEX ] ;
CY e; A > M ( UL) ; CALL (SI Z E$M5G ] ;

END;
UWFIL ( I ” ( A ” I + l ) ;  A ; : 4 )  ZERO ;
.‘* RESTORE CURRENT TASK NUMBER Cf

EL (TASK]; MC ilL) “ C A SAVESTASK);
END RECOVERSSTATUS*L I NE ;

RECOVER : PROCEDURE ;

‘a 1(1’S HAS BEEN DESIGNED SO THAT THE SYSTEM STATE AT a.’
‘a ANY INSTANT IS DEFINED BY A COMPACT , CONTIGUOUS a. ’
‘a GROUP OF BYTES KNOWN AS THE SYSTEM STATE BLOCK. C,’
‘a EAC H TIME THAT SWAPP ING OCCURS THE 558 iS WRITTEN a. ’
‘a TO TUE M I N I - D I S K  FILE .MTSRCVR . IF THE TASK JUST a.’
‘a SWAPPED IN CAUSES A SYSTEM CRASH, RECOVERY IS C.’
‘a ACCOMPLISHED DY REBOOTING N’TS AND ANSWERING ‘Y’ TO Cf
.‘a THE RECOVERY QUERY . l1’I’S WILL READ . 1TTSRCVR BACK a. ’
.‘a INTO THE SSD , DELETE THE OFFEND I NG TAS K , AND a.’
/* CONT I NUE WITH THE NEXT READY TASK. a,

= fa  NOTE : THIS PROCEDURE USES THE FACT TEAT THE DOE C.’
AND tOE VALUES RETURNED BY SEARCH$D (RECTORY Cf

‘a ARE EQUAL FOR A SINGLE -SECTOR FILE .
.‘a CALLED BY: I ITS$IPL a.’

.‘C FIND M I N I — D I S K  SECTOR ADDRESS OF . 1ITSRCVR a/
DE . REC*IIAT’IE;
CALL SEARCHSDIRECTORY;
IF ( A B ;  A :O FF U) ZERO CALL ABORTSIPL (.REC$NAME);

READ . MTSRCVR INTO SSB C.’
DE BC ; .‘a MOVE DOE TO DE Cf
HL”(BEC$F ILE3 ; CALL [PUT];
DE”3C?EH ; f* ADDRESS OF SSB - . 1IDBUF C.’
DISAB LE ;
I ” ( A O) ;
REPE AT;
L ” l ;  fC READ C.’ CALL ( M I N I S D I S K ] ;
IF (A ::0) IZERO ‘C DISK ERROR Cf
CALL ABORT S (PLC . BECSNANE) ;
BC ” BC +l ;  DE ” (H L ’200H+DE ) ;
UNTIL ( I ” ( A I + L )  ; A : :2) ZERO;
IF (A 1l( ( PRT$CN TRL ] ) ;  A ” < A ;  A ” < A )  CY THEN
DO; ‘a COMPLETE PRINT I NG TASK C~~

EL C PRT$SEC] ; DE C PRT$BOE] ;
PIX HL) (A”11(DE)); EL EL+1; DE DE+1 ;
f f ( E L ) = ( A M( D E ) ) ;
‘a SET BUFFER PTh TO 10011 *~~
EL” ( BUF$PTR] ; M( EL) 0; EL IIL+ 1;
NC HLY 1;
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CALL C READSPRTSBUT] ;
OUTC BAH)”(A C);

END ;
ENABLE;
‘a DELETE TASK CAUSING CRASH */
C”—2 ; f* BUMP at
CALL (1(1’S);
E’ 9; .‘* TASK DELETED C.’
CALL ( !flSSitSG] ;
CALL RECOVEBSSTATUS$LINE;
END RECOVER;

INITI AL I ZE: PROCEDURE ;

.‘C THE SYSTEM STATE BLOCK C ONSIS TS OF THREE SETS OF a.’
,* VAR I ABLES ; SYSTEM CONTROL, TASK CONTROL TABLE , AND C.’
‘a THE DISK !IAP TABLE. THE OBJECT MODULE GENERATED BY a.’
‘a THE (fl 80 COMPILER CONTAINS I N I T I A L  VALUES FOR C.’
f~~ SYSTEM CONTROL VARIABLES AND MOST OF THE TCT. IN Cf

.‘a ORDER TO I N I T I A L IZ E  THE REST OF THE TCT IT IS C,’

.‘C NECESSARY TO SEARCH THE SYCOR DIRECTORY IMAGE Cf

.‘a COP I ED INTO MEMORY BY READSD I RECTORY FOR DOE AND C.’

.‘a tOE VALUES FOR THE RECOVERY FILE AND ALL FOUR SWAP Cf
‘a FILES. TO INITIALIZE TUE DNT THE VIRTUAL DISK C.’

‘a CONT IGURATION FILE. .1TTSCNFG, MUST BE READ I NTO C.’
.‘a MEMORY ANT) DOE AND EOE VALUES FOR TUE VIRTUAL DISK a.’
‘a FILES EXTRACTED FROM THE SYCOR DiRECTORY I MAGE . C.’
‘a TUE PROTECTION ATTRIBUTES FOR EACH VIRTUAL DISK a.’
‘a ARE ALSO COPIED INTO THE DIIT FROM .1ITSCNFG. a.’
,a NOTE: THIS PROCEDURE USES THE FACT TEAT TUE BOE C.’

- 

= ‘a AND tOE VALUES RETURN ED BY SEARCU*D I RECTORY Cf
‘a ABE EQUAL FOR A SINGLE -SECTOR FILE . C.’
‘a CALLED DY: 1TTS*IPL Cf

DECLARE ENTRYSBASE (2) BYTE ;
DECLARE CNFGSNANE (9) BYTE INITIAL (‘ .WI’SCNFG*’);
DECLARE SWAF SNANE (9) BYTE INITIAL (‘.fflSSWFOS’);
DECLARE SYSDISK (9) BYTE INITIAL (‘SYS DISKS’);
DECLARE PRTSFILE$NA1~1E (9) B YTE INITIAL ( ‘ ,MTSPRT 5’);
.‘a SET UP RECOVERY FILE C.’
DE” .REC$NAIIE; CALL SEARCH$DIRECTORY;
IF (A”B ; A : ;OFFE) ZERO CALL ABORT$IPL ( .RECSNAIIE) ;

IF CE ”E-l) ‘ZERO THEN CALL ABORTS IPL( .RECSNANE) ;
DE BC ; ‘a SET UP TO STORE DOE Cf
HL”(BEC$F ILE]; CALL (PUT] ;
.‘a SET UP TASK CONTROL BLOCK IN SSB C”
I (A”4) ; STACIC (HL (TCTSEOE]);
REPEAT ;

DE” .SWAP$NAIIE; CALL SEARC USDIRECTORY ;
IF (A ” 8; A: : OFFU) ZERO

CALL ABORTS I PL ( . SWAP$NA1IE) ;
fa CHECK THAT SWAP F iLE AT LEAST (6K a,~
L (A” !C, +I); H’(A” ’B ,++O) ;
ffL”EL+DE ;
IF (A L; A ; :3 1)  CY CALL ABORT SIPL( .SWAPSNANE) ;
ilL” STACK ; CALL ( PUT] ;
DE ’ BC ; BC~~ 9;
EL”HL+BC ; CALL (PUT];
BC’9; STAC K ” (H L ” EL +BC) ;
SWAP*NAME ( 7) C A”SWAP$NAIIE( 7) + 1);

UNTIL ( I’(A” I— l )) ZERO:
SF’CEL”2+SP); ‘a CLEAR STACK C.’

= DE” .PRT$FILESNANE; CALL SEARCUCDIRECTORY;
IF (A’B ; A ::OFFH) ZERO CALL ABORTSIPL (.PRTSFILESNA1IE);
EL”(PRTIEOE]; CALL (PUT];
DE”BC ; RL” C PRT$BOE]; CALL (PUT] ;
‘a SET tIP DISK 114? TABLE IN 558 a.’
DE’ . CNFG$ N AZIE ; CALL SEARCHSD (RECTORY;
(F (A” B ; A ::OFFN) ZERO CALL ABORT$IPL ( .CNTGSNAIIE);
IIL”(CNFG$FILE]; CALL (PUT);
‘C BEAD CONF IG TJII.ATION FILE I NTO MEMORY Cf

DE”SOOOH ; ‘a ADDRESS FOR BASE OF MEMORY C.’
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L”l; /* READ C/ CALL (MINISDISIC] ;
IF (A*:5) YZERO ‘a DISK ERROR C.’
CALL ABORTS I PLC . CNFG$NANE);
UL SSOOH ; /* MEMORY BASE ADDRESS C.’
IF (A PftHL); A ::2E11) Y ZERO THEN

DO; .‘* FIRST BYTE OF .MTSCNFG NOT .‘ C.’
.‘a ELIMINATE SYCOR OVERHEAD FROM .MTSCNFG Cf
‘a SYCOR OVERHEAD (OH) OF THE FORM : Cf
fC 2 BYTES OH, 100H BYTES DATA a.’
.‘* 4 BYTES OH , OAOH BYTES DATA C.’

- - DE SSS2H; .‘C ADDRESS OF SOURC E a.’
BC’ lOSH; “C N UMBER OF BYTES TO BE MOVED C~~
CALL C NOVBUF] ;
DE’5106H; .‘C ADDRESS OF SOURCE C.’
HL S100R; .‘C ADDRESS OF DESTINATION C.’
BC OAOU ; “C NUMBER OF BYTES TO BE MOVED C.’
CALL (1IOVBUF] ;
‘a UPDATE CONFIGURATION FILE a.’
DE:S000H; HL’ECTiFGSFILE] ;
C fl(EL); HL” RL +I ;  B N( HL) ;
L2; fC WR I TE Cf CALL (MI!4IIDISK];
IF CA ::5) (ZERO .‘* DISK ERROR a.’
CALL ABORTS IPL ( . CNFG$NA]1E);

END ;
I C A O ) ; ENTRY$BASE (UL CDE’5000(j));
REPEAT ; /C STEP THRU CONF IGURATION FILE C.’

CALL SEARCHS D (RECTORY ;
IF (A ” B;  A; : OFF H ) ( ZERO TEEN

DO; fC VIRTUAL DISK C I )  EXISTS a.’
STACK BC ; B” O; C C  A ” < <  I ) ;
UL (DMT*EOE]+BC; CALL (PUT);
DE”STACK; liL”t Dt1T3BOE]~~BC ; CALL ( PUT] ;
B C 8 ; DE” (HL ENTRYSBASE+BC);
8 0 ;  C ( A ” < < ( A ” < < I ) ) ;
EL C DIcrSKEY) +BC ;
DO 8=0 BY B B +1 WHILE (A”B—4) (ZERO;

NC HL) C A M ( DE)) ;
DE D E+ l ;  RL BL~~i ;

END ;
B G ;  C”(A” I) ;
ilL” ( DMT$FLAG] +BC ;
IF (A” M(DE) ; A ::(B- ’ R ’ ) )  ZERO THEN

MC ilL) ODH
ELSE DO;

IF ( A : : ( B ” ’ P ’) )  ZERO THEN N( HL)=05E
ELSE M( HL) ’O1E;
END;

END ;
DE:( HL:ENTRYSBASE+(BC: 13) ) ;
ENTRYS BASE’ ilL;

UNTIL ( I ” ( A I + l ) ;  A: : 32) ZERO ;
/5 CHECK THAT DISK 0 EXISTS C’
ilL’ CD I~fl’5FLAG] ;
IF ( A I ’ f t UL) 8 01) ZERO CALL ABORTSIPLC .SYSDISK) ;
END INITIALIZE;

WI’S$ I FL :
.‘********C*****CC*C****C********** C********CC********C*.’
fC THIS ROUTI NE IS THE I N I T I A L  ENTRY POINT INTO 1(1’S . Cf
/C THE SYCOR 440 LOADER TRANSFERS CONTROL HERE AFTER C.’
‘a THE SYSTEM OBJECT MODULE HAS BEEN LOADED. IF TUE Ct

~ a SYSTEM LOADER LOADS 1(1’S THE LOAD MODULE IS D IS- Cf
‘a PLACED BY 1200H SO THIS RO UTINE MOVES 11TH TO a,
‘a AB5OLUTE LOCAT ION ZERO THEN TRANSFERS CONTROL TO C.’
f C  TUE MOVED MTS* (FL ROUTINE. DURING C.’
.‘a (FL ALL PERIPHERAL DEVICES ARE RESET , THEN 1ITS a.-
‘a READS THE SYCOR DIRECTORY INTO MEMORY , AND ASKS a.’
‘a THE OPERATOR AT TERMINAL 0 WHETHE R RECOVERY IS a. ’

REQU IRED. (F THE ANSWER IS ‘Y’ THEN TilE PROCEDURE at
~ a RECOVER IS CALLED TO READ TEE FILE . MTSRCVR INTO a.’
‘a THE SYSTEM STATE BLOCK. OTHERWISE THE PROCEDURE a.’
.‘C INITIALIZE IS CALLED TO BUILD AN SSB FROM INFOR- a.’
f* NATION CONTAINED IN THE SYCOR DIRECTORY I MAGE AND a. ’
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‘a THE FILE .WI’SCNFG . ONCE IP L IS COMPLETE CONTROL IS Cf
‘s TRANSFERBED TO THE PROCESSOR MANAGENENT SUBMODULE 5/
‘a WHICH WILL CO NTROL ALL SUBSEQUENT PROCESS INC. a,
.‘a CALLED BY: SYCOR SYSTEM LOADER C.’

DECLARE (WAIT , TEST , CLEAR , SHIFT ) LABEL;
DECLARE IPL$(~~G( 15) BYTE I N I T I A L  ( HECOVERY? C Y / N ) ’ ) ;
.‘a SET STACK PO I NTER Cf
DE 20; /5 INDEX TO TOP OF SYS$STACK C.’
SF ”CRL (SYSSSTACIC] + DE) ;

‘C CLEAR PERIPHERAL I NTERRUPTS C.’
OTJT(2) (A”l); ‘C DISABLE TIMER C/
OUT( 8511) “ CA ”  1011) ; .‘a CLEAR CSST I NTERUFT a.’
A” INC 8AE) ; .‘* CLEAR PRINTER I NTERUPT a.’
fa IF DEBUGGER IS USED TO LOAD THE SYSTEMS.’
.‘* SKI P THE MOVE, OTHERWISE RELOCATE (ifS C”
.‘* LOAD$SWITCH EQUALS 0 FOR DISK LOAD a.’
.‘* AND 0FFU FOR DEBUGGER LOAD C.’
IF C A 0FFU; A ; ; 0  fC LOADSSWITCH C.’ ) ZERO GOTO CLEAR;
HL”OOOO R; DE 120011; BC 460011; /5 (ifS SIZE - 460011 C.’
SHIFT:

MC EL) “C A MC DE)
HL RL+l ;  DE :DE+1;

IF CBC”BC-I ;  A 0 ;  A ; :C)  ( ZERO GOTO (HEX IP L$OFFSET ) ;
IF (A : ; 8) ( ZERO GOTO (HEX IPL$OFFSET ] ;
.‘a JUMP IS MADE TO SHIFT ADDR + 1200H a.’

.‘* WH I LE (ci’s IS TRANSFERRED C.’

GOTO CLEAR;

/5 CLEAR STATUS LINE ON ALL TERMINALS *.‘
DO I (A”O) BY I (A 11 1 ) WHILE (A I; A::4) ( ZERO ;

CALL ( CLEABSSTATUSSL INEI ;
END;
‘C READ SYCOR DIRECTORY I NTO MEMORY a’
CALL READSD I RECTORY;
‘a DISPLAY IPL*P~~G AT TERMINAL 0 C.’
BC 1S; D E . I F L S P ~~G; EL OTOOH ;
CALL ( M OVBUF] ;
.‘a ENABLE I NTERRUPTS SO TERMINAL NODULE MAY a’
/5 BE USED TO PROCESS REPLY TO I PLS~~ G C.’
ENABLE ;
O U T( 2 ) ” (M O ) ; ‘a RESET TIMER C.’
/5 PROCESS OPERATOR’S REPLY C’
WAIT ; REPEAT ;

CALL ( TERN I NALS8TATUS] ;
UNTIL CA ::0) (ZERO;
CALL ( READ TERNINAL) ;
IA ;
IF (A : :0DH) ZERO GOTO TEST;
REPEAT ;

CALL [ READ$TERNINAL] ;
UNTIL (A ::ODH) ZERO;

TEST:
IF (A I ; A ::(B ’Y’)) ZERO
\ (A;:(1179H)) ZERO

THEN DO ;
A”e; CALL C CLE ABISTATUSSLINE ] ;
CALL RECOVER;

END
ELSE DO;

IF (A ;:(B” ’N ’)) (ZERO
S (A : : (B - 6E H ) ) ( ZERO

THEN
DO; E ’?’;
CALL ( WR I TE$TERIIINAL] ;
GOTO WAIT ;
END

ELSE
DO;
A”S; CALL ( CLEAB*STATUSSL (NE ] ;
CALL I N I T I A L I Z E ;
END ;
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END;
COW ( MONITOR] ;
‘5 END MTSSIPL *f

EOF

I
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,saCCa****CCaCa*Caaaaaaaaaaaa*a***a**CC*aa*C***aaaC*Ca*.’
‘a SERVICE NODULE a,
.‘C**Ca*aa****CC*aa*aa*aa**aaa*Caa***asaa*auC****az**Ca/
/5 C.’
‘a THIS MODULE PROVIDES THE INTERFACE BETWEEN THE C.’
.‘a USER AND AL.!, SYSTEM SERVICES . THESE SERVICES FALL a.’
.‘C GENERALLY I NTO TWO CATEGORIES :
‘a C.’
‘C C 1) SYSTEM CALLS - THOSE FUNCTIONS REQUIRED TO a.’

ESTABLISH THE DES I RED VIRTUAL MACHINE C”
.‘C ENVIRONMENT. C.’
/5 5/

‘a (2) SERVICE CALLS — THOSE FUNCTIONS REQU IRED TO a.’
/5 ACCESS THE VIRTUAL DEVICES PROVIDED BY THE C.’
.‘a VIRTUAL MACHINE ENVIRONMENT. C.’
.‘a C.’
.‘a SYNTACTICALLY THE TWO TYPES OF PROCEDURE CALL ARE a’
.‘a IDENTICAL , I . E .  C.’

‘a VALUE NTS( F ID ,  F ARM) . a.’
/5 EACH CALL TA1~~S TWO ARGUMENTS , F I D  IN REGISTER C a.’
‘a AND FARM IN REGISTERS DE; AND RETURNS A VALUE a.’
.‘a IN THE A REGISTER . THE FORM OF THE ARGUMENTS AND a.’
‘a THE SIDE EFFECTS ASSOC I ATED WITH EACH DIFFERENT a.’
‘a FUNCTION ABE DISCUSSED IN MORE DETAIL IN THE Mr S C’
.‘a USER’S MANUAL . NOTE HOWEVER THAT THE ARGUMENT REG- a.’
‘a ISTER ASSIGNMENTS CONFORM TO THE FL/N CONVENTION C.’
‘a FOR PASSING PARAMETERS . THE FOLLOWING TABLE SUN- a.’
‘a MAR I ZES THE ARGUMENT OPTIONS AND CORRESPONDING C.’
‘C RETURNED VALUES . a,
/5 Cf
/a F ID NAME FARM VALUE a.’
.‘C ——— — —— — ———— a.’
‘5 SYSTEM CALLS C.’

0 ATFACH LIST ERROR a.’
/5 1 DISFL AY$ MSG ERROR NONE a. ’
‘a 2 LOGIN LIST ERROR C.’
‘a 3 PROTECT LIST ERROR a.’
‘a 4 QUIT NONE NONE a.’
/5 5 RESTRICT LIST ERROR a.’
‘a 6 SIZE SIZE ERROR C.’
‘a 7 UNPROTECT LIST ERROR a.’
‘a SERVICE CALLS a.’
.‘a 8 TERN INAL$STATUS NONE TRTJE.’FALSE a.’
.‘a 9 READ$TERZIINAL NONE CHARAC TER a. ’
‘a 10 WRITESTERNINAL CHARACTER NONE C.’
,‘a 11 WR ITES PR INTE R CHARACTER ERROR ~~.‘

‘a 12 SELECT IDRIVE DRIVE Nit ERROR a.’
‘a 13 SET$DNA DMA ADDRESS ERROR Cf
.‘a 14 SET$TRACIC TRAC K Nit ERROR a,
.‘a 15 SETISECTOR SECTOR NR ERROR a.’
.‘a 16 READSFLO PP Y NONE ERROR a.’
‘a 17 WR I TE$FLOPPY NONE ERROR C’
fC 5.’

‘a IN THIS TABLE THE ENTRY ‘LIST’ UNDER FARM I N1)ICATES*f
.‘a THAT THE ACTUAL ARGUMENT IS THE ADDRESS OF A LIST a.’
‘a OF REQUIRED PARAMETERS . WREN ‘ NONE’ APPEARS UNDER a.’
.‘a THE SAME HEAD I NG, IT MEANS THAT THE FARM ARGUMENT a.’
‘a IS NOT REQUIRED . IF ‘ NONE’ APPEARS UNDER VALUE THE a.’
fC ERROR CODE RETURNED IS ALWAYS ZERO. THE ENTRY C.’

.‘a ‘ ERROR’ INDICATES TEAT AN ERROR CODE IS RETURNED. C.’
‘a THESE CODES ARE DEl (NED AS FOLLOWS: C.’

a.’
‘C CODE ERROR. a.’

a.’
.‘a 0 OPERATION SUCCESSFUL C.’

• .‘C I INVALID COMM AN D a.’
‘a 2 DISK NOT AVAIL AB LE a.’
‘5 3 DI SK IN USE a.’

4 DISK NUMBER ERROR at
5 !~~Y ERRO R C.’

‘a 6 DRIVE LETT’ER ERRO R a.’
.‘a V PRINTE R NOT READY a.’
‘5 8 HARDWARE ERROR a.’
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9 TASK DELETED a.’
‘a 10 DR I VE NOT AVA I LABLE a.’

11 PRINTER IN USE a.’
12 OUT OF BOUNDS a. ’

/5 C.’
‘a THE SERVICE MODULE IS DIVIDE D I NTO THREE BASIC a.’
‘C SUBMODULES : 5/

,* a.’
.‘a ( 1 )  USER INTERFACE 5/

THIS SUBMODULE CONTA IN S THE ENTRY PO INT INTO a.’
‘a TUE SERVICE MODULE FRO M NC? AND USER PRO- a.’
‘a GRAI~~. IT IS HERE THAT THE SERVICE BEQUEST a.’
‘C IS INTERPRETED AND THE APPROPRIATE SERVICE 5/
‘a ROUTINE CALLED FOR E]~~CUTION. a.’
‘a 5/

‘a (2)  SYSTEM CALLS a.’
‘a THIS SUBMODULE CONTAINS THE SERVICE ROUT INES a.’
‘a AND SUPPORTING PROCEDURES WHICH CREATE OR a.’

MODIFY TEE USER’S VIRTUAL ENVIR ONMENT. a.’
‘a THESE ROUT I NES ARE I NVOHED BY MC? IN RESPONSE a.’
.‘a TO SYSTEM COMMANDS ENTERED AT A TERMINAL . a.’

THEY MAY ALSO BE ACCESSED BY USER PROGRAI~~ C.’
DIRECTLY THROUGH THE USER I NTERFACE SUBMODULE . a.’

.‘a a.’

.‘a (3) SERVICE CALLS C,
‘a THIS SUBMODULE CONTAINS SERVICE ROUTINES AND a.’
.‘a SUPPORTING PROCEDURES WHICH ALLOW A USER a.’
‘a PROGRAM TO ACCESS A VIRTUAL TERMINAL OR a.’

VIRTUAL FLOPPY DISK. C.’
fa Cf

.‘aaa*aa*aaaaaaaa*aa*Ca*aa*a*aC**aCa**CaaCC***a*aa*aC**5.’

.‘aaaaa*a*a*a**CC*aaa USER. I NTERF ACE a*aaaaaaaaaa*aaaa*a.’

.‘aC****C****** I NTER}IODULE LINKAGE MACROS a***a***x***.’

DECLARE GLOB] COMMON ;
( IN T NB TB ~~B) (M2B :”0600H] (IIB: 030011] (Th: 1000H]
L INT S2B S3B] (S2B:~~2200fl] (S3B: 2700H]
( MACRO MONITOR ‘(HEX MB +0~~~~]’)
( M ACRO INDEX ‘(REX (~~B + 311]’]
( MACRO ATI’ACU • ( HEX S2B + 17911]’]
( MACRO LOGIN • ( HEX S2B + 22411] ]
(MACRO PROTECT • (REX S2B + 2ECH]’]
(MACRO QUIT ‘(HEX S2B + 36411]’]
(MACRO BUMP ‘(HEX S2B + 12BH]’]
(MACRO RESTRICT ‘(REX S2B + 36E11]’]
(MACRO SIZE ‘(HEX S2B + OFOH]’)
( MACRO UNPROTECT ‘( H E X  S2B + 44811]’]
(MACRO WRITESPRINTER ‘(HEX S38 + 17211]’]
( MACRO SELECT$DRIVE ‘(REX S3B + 22CR]’ ]

(MACRO SETODNA ‘(HEX 53B + 29tH]’]
( MACRO SETITRACK ‘(REX S3B + 2BBH)’ ]

(MACRO SET$SECTOR ‘(HEX S3B + 2DOH]’)
(MACRO READOFLOPPY ‘ (  HEX S3B + 2EAE) ‘1
( MACRO WR I TE$FLOPPY ‘ (H E X  S3B + 2FEH]’]

(MACRO PrrS.MBG ‘(HEX TB + 83711]’]
(MACRO TERM I NAL$STATUS ‘C HEX TB + 81)211]’)
( MACRO 1IEADSTERMINAL ‘(HEX TB + 8DCH] ’]
( MACRO WR I TESTERNINAL ‘( H E X  TB + 93CR]’]
( MACRO PABMO ‘GLOBI( 100) ‘1
(MACRO ERROR ‘GLOBI( 1411)’]
( MACRO LOCK ‘GLO Bl( 1 5 1 1) ’ ]
( MACRO SVC$STACK$TO F GLOB 1 C 2 811) ’ )  .‘a SVCCSTACK + TOP a.’
(MACRO TASK ‘ G L O B I ( 2 4 1 1 1 ) ’ ]
(MACRO TCTSSTATUS ‘GLOB 1(24611)’]
( MACRO SWAP SSTAC K9 G L O B I ( 3 B F H ) ’ ]

Ii

130

L - ~~~~ • • •  - -



‘aCCCC*aaaaaaaaa GENERAL PURPOSE MACROS *aaaC*aaaaa*aaa.’

( lilT TOP] ( TOP: ~20J
(MACRO INFUT *WAITING ‘OFFH’]

‘aa**aa**aaa*aaaaaaaC DECLABAT IONS a*aa*aaa*a*aaaaa*aaa.’

DECLARE C MTS$EXTEBNAL, MTS$ I NTERNAL , EXIT ,
NTS, TEBM$BLOCIO LABEL ;

DECLARE SAVE DATA (0 ,0,0);

,a*aa***aaa****C*a**a ENTRY ~o~ irr aa*aCa*aaaaaaa**a*aaa.’

I NTERNAL$MFS: “a I NTERNAL ENTRY POINT I NTO SERVICE a.’
‘a MODULE, I.E. ENTItY POINT FROM C.’
.‘* OTHER M~S ROUTINES a.’

SAVE(2)~~(AZ(LOCK]); fa SAVE LOCK VALUE C.’
( PABI~~]zCH L 1D E) ; /5 SAVE FARM LIST ADDRESS a.’
SAVE~ (UL~0+SP); f* SAVE USER SF C.’
SF C 11L . ( SVC$STACKSTOP]);
IF ( A ~ <~~C) ICY GOTO NTS ;
A~~C A ~~’C ) + 1 ;  /5 CONVERT F I D  TO POSITIVE Nit C.’
IF (A : : 3 )  ICY THEN

.‘a I NVALID COMMAND - ERROR 1 C.’
DO; ( ERROR ] ~ (A:]) ; GOTO EXIT; END ;

11:0; L~ A;
DO CASE ffl.~;

‘a 0 C.’ DO; NO?; END ;
‘a -1 a.’ DO; CALL ( FIEAD$TERIIINAL] ;

(EBROR]~~A;
END ;

fa —2 C’ CALL ( BWW] ;
END ; ‘a CASE C.’
GOTO EXIT;

10.11: ‘a ADJUST EXTERNAL ENTRY POINT LOCATION a.’
EXIEB1IAL$MTS: ‘C EXTERNAL ENTRY POINT I NTO SERVICE C.’ -

•

‘a MODULE , I . E .  ENTRY POINT FROM Cf
.‘a USER PROGRAMS a.’

DISABLE ;
SAVEC 2) ~ CM ( LOCK] ~~ OFEH); ‘* SAVE LOCK VALUE 5.’
( LOCK] ~ C MA  \ 01); ‘a LOCK OUT SWAP? I NG Cf
ENABLE;
(PAEIIO]:(RL:DE); ‘a SAVE PARM LIST ADDRESS C.’
SAVE:C HL:0+SF); /a SAVE USER SF a.’
SP ( ilL:. (SVCSSTACK$TOP]);

ITrS: .‘* SYSTEM AND SERVICE ROUTINES 5.’
IF (MC ; A ::I8) ICY THEN

.‘a INVALID COMMAND - ERROR 1 5/
DO; ( ERR OR . i :(A 1 1) ;  GOTO EXIT; END;

( ERROR]:CA:0) ; /5 I N I T I A L I ZE RETURNED ERROR CODE C.’
H:0; L:C;
DO CASE ilL;

.‘aa*aa*aa SYSTEM CALLS a**a***C***C****/
‘a 0 a~ CALL ( ATTACH] ;
‘a 1 5/ CALL ( MTS$MSG);
/5 2 5.’ CALL (LOGIN] ;
/C 3 a.’ CALL ( PROTECT] ;
/5 4 5/ CALL (QUIT] ;
/5 5 C.’ CALL (RESTRICT];
/a 6 a.’ CALL (SIZE];
/5 7 5/ CALL ( UNPROTECT] ;
.‘aa**a*aa SERV ICE CALLS a*aaaa*a*aa***C.’
‘5 8 5.’ DO; CALL (TEPd’IINALSSTATUS];

( ERROR] :A;
END ;

.‘a 9 Cf DO; CALL (TERNINALISTATUS];
IF (A::(INPUTSWA ITING ]) ZERO THEN

DO; CALL ( READOTE RIIINAL) ;
ERROR] = A

END
ELSE GOTO TERN$BLOCK;

131

L - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~ _ _ _ _ _ _ _ _ _ _  ____



-
~~~~~~~~~~~~~~~~

-.- -~~~~~~
- - — ~~~~~~~~~~ —--- -

END ;
/5 10 C” CALL ( WRITE$TERNINAL] ;
/5 11 5/ CALL (W 1UTESPRINTER];
/5 12 5/ CALL CSELECT*DRIVE];
/5 13 5/ CALL ( SET$DMA] ;
‘a 14 5.’ CALL ( SET$TRAC K] ;
/5 15 5/ CALL (SET$SECTOR];
/C 16 C.’ CALL (READ$FLO?PY];
.‘* 17 C/ CALL (WRITEOFLOPPY];

END ; ‘C CASE C.’

EXIT: .‘* COMM ON EXIT POINT FOR INTERNAL AND EXTERNAL a.’
SP~ C RI :  SAVE) ; /C RESTORE USER SP C.’
DISABLE ;
(LOCK] : ( A:SAVE( 2 ) ) ;  f5 RESTORE LOCK VALUE 5/
A: ( ERROR] ;
ENABLE;
RETURN ;
/5 END WI’S 5/

TERI~~BLOCK:
.‘**aCa*aaaaaaa****a*aa***aaaC*a**a**aaaaaa*5a****aa*a**.’
‘a THIS R OUTINE IS CALLED WHEN THE TASK CURRENTLY C.’
‘a ALLOCATED THE CPU IS BLOCKED FOR TERMINAL I. ’0. TilE C’
‘a ROUTINE STORES THE CURRENT MACHINE ENV I RONMENT IN a.’
‘a THE SWAP STAC K AND TRANSFERS CONTROL TO THE C.’
fa  MONITOR FOR SELECTION OF THE NEXT READY TASK, a.’
/a ( ALLED BY: WI’S a.’
.‘aa*aaa*a**aaaaaaa****aa**a*a****a**a*CC*a****aa*****a*/

/5 SET BIT 5 IN TCT$STATUS 5/
DE . ( TCT$STATUS] ; A~ ( TASK] ; CALL ( INDEX] ;
N(ffl..)= (AZNC IIL) \ 2011);
‘C SAVE ENVIRONMENT C.’
(SWAPSSTACK9] : ( i f i:  SAVE) ; ‘5 ONLY USER SF NEEDED a.’
GOTO ( MON I TOR ] ;
.‘a END TER]I BLOCK a.’

EOF

faaaaa*a***aaaa***aaa SYSTEM CALLS a**x**********a****af
.‘Caa**C**a**CC*******a****C*C*******a**a****a*a**C**a**.’

.‘aaaa*a*aaaaaa I NTEIIMODULE LINKAGE MACROS a*aaaaaa*a**.’

DECLARE GLOB 1 COMMON;
L INT TB MB ~~ B] (l~~B::0600H] (TB: 1000H] (MB: 030011]
L INT S3B] (S38::270011]
( MACRO MON I TOR • ( HEX (lB + OAAH ) ]
(MACRO INDEX • (HEX fl2B + 311]’]
(MACRO INDEX2 • ( HEX M2B + 0DB)’]
(MACRO INDEX4 ‘(HEX N28 + 1811] ]
(MACRO INDEXB • (HEX I~~B + 24111’]
(MACRO GET ‘(HEX 112B + 3811] ‘1
(MACRO NOVBUF ‘(REX ?~~B + 4111]’]
(MACRO M INIsD ISK ‘(HEX N2B + 5411]’]
(MACRO S IZE$MSG • ( HEX TB + 86411]’]
(MACRO STATUS$NSG • (HEX TB + 88CR]’]
( MACRO CLEAROSTATUSOL I NE • ( HEX TB + 827fi] ’]
( MACRO W1S$P~~G • ( HEX TB + 83711]’)
( MACRO PARIIO ‘GLOBl( 1011)’]
( MACRO DI SK ‘ GLO BI ( 12 11) ’ ]
( MACRO DRIVE ‘ C L O B I ( 13 H ) ’ ]
( MACRO ERROR ‘ GLOBIC 1 4 1 1) ’ ]
( MACRO NDBUF ‘ G L O B 1 ( 3 F 1 1) ’ ]
( MACRO TASK ‘ G L O B I ( 2 4 1 1 1 ) ’ ]
( MAC RO TCTISTATUS ‘ G L O B I (2 4 6 1 1) ’ ]
( MACRO TCTI DM GLO B I ( 24AH) ]
( MACRO TCTISIZE ‘ G LOB 1(26A 11) ’ ]
( MACRO TCT080E ‘ GLOB 1 C 26EH)’]
( MACRO TCTI EOE ‘ G L O B I C 2 T 6 I I ) ’]
( MACRO Dl’rFSFLAG ‘ G L O B I (2 7 E 1 1) ’ ]
( MACRO DNT$KE Y G L O B I ( 3 1 E 1 1 ) ’ ]
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( M ACRO VDC$DRIVE ‘GLOB1(3AEB)’]
(MACRO CNFGOFILE GLOB1 (24411)’]
( MACRO PRTOCNTRL GLOB 1(39EU) ’ l
( MACRO READOBUF ‘(HEX 93B + 0TH] ’]
(MACRO WR I TE*BUF ‘(HEX S311 + 2311] ]

/*C*CC****C***** GENERAL PURPOSE MACROS C***C****C*****.’

(MACRO WR I TE 2’)
( MACRO HARDWARESEBROR • 8’]

‘aaaaaa**aaa*aa*aaaaa DECLARATIONS C*CC***C***C***C****.’

DECLARE PLIST DATA (0, 0,OFFH ,OFFH,OFFR ,OFFH);
DECLARE DSIC DATA (0) ;
DECLARE PA DATA (0) ;

.‘ax***CaCC**aCa*a* UTILITY PROCEDURES C****C***C*CC****/

VALODR I VE: PROCEDURE ;
/aaaaa***Ca*Ca2dca***aaaaaaa*C**aa**Xa***C*a******C****a*/
.‘a THIS PROCEDURE VALIDATES THE DR I VE NUMBER INPUT TO a.’
‘a ANY SYSTEM CALL WHICH REQU I RES THAT PARAMETER . Cf

‘a INP UT: A - DRIVE NUMBER TO BE VALIDATED a.’
‘a OUTPUT: DRIVE - NUMBER OF FREE DRIVE FOUND C.’
.‘a ERROR - ERROR CODE s.’
/5 CALLED BY: ATTACH *.‘
,aaaaaaa**a***aa***Caaa*****C*a*a*aC***Ca*aaaa***Ca***a.’

IF (A ::OFFH) ZERO THEN .‘a NO DRIVE SPECIFIED a’
DO; /a SCAN DRIVE 1W’ FOR FREE DRIVE a.’

DECLARE Li LABEL ;
DE: ,ETCT$DM] ; A:( TASK) ; CALL [INDEXB];
B: 8;
REPEAT;

IF ( A < I ’ l ( IIL) ) ICY GOTO L i ;
RI= ffl~+ 1;

UNTIL (B~ B-1) ZERO ;
.‘C NO DRIVE AVAILABLE - ERROR 10 5/
( ERR OR]:(M10) ; RETURN ;

Li :  (DRI VE ]a (Aa 8—B ) ; /5 FRE E DRIVE FOUND a.’
END

ELSE IF (A: :8) ‘CY THEN
/5 DRIVE (lit > 7 — ERROR 6 a.’
DO; ( ERROR] : ( A:6) ; RETURN ; END;

END VALODRIVE ;

VALSDISK: PROCEDURE;
.‘aaaaa*aa*auaCaaa*aaCCaaaa*a**a****aa*C*z:”aC*C**aC*a**.’
‘a THIS PROCEDURE VALIDATES THE DISK NUMBER INPUT TO C.’
/a ANY SYSTEM CALL WHICH REQU I RES THAT PARAMETER. C.’

‘a I rcFUT: A - DISK NUMBER TO BE VALIDATED a.’
.‘a OUTPUT: DISK - N1JMBER OF FREE DISK FOUND a.’

ERROR - ERROR CODE Cf

‘a CALLED BY: ATTACH
.‘aaaaaaa*aaaaaC*as*aCaasaaa*aa*aaaaa*a*C*xa*a*aaaC***aaf

IF (A: :OFFU) ZERO THEN ~ a NO DISK SPECIFIED Cf
DO; ‘a SCAN DISK MAP FOR FREE DISK C.’

DECLARE L2 LABEL;
HL: ,(DMTSFLAG] ; Bz32 ;
REPEAT ;

IF ( M > M ( HL) ) CY ‘C DISK AVAILABLE 5/
8 CA ~~ A) ICY ‘a NOT Ill USE a.’
3 (A )  A) ICY fa  NOT PROTECTED a.’
8 (A:~~A) ‘CY .‘a NOT RESTRICTED Cf
THEN GOTO L2;

BL:IIL+1;
UNTIL C H B- 1)  ZERO ;
‘a NO DISK AVAILABLE - ERROR 2 a.’
( FJIROR] (A 2 2 ) ; RETURN ;

]~~ : (DI S K] T (A .32 -B ) ; ‘a FREE DISK FOUND Cf
END

ELSE IF ( A : : 3 2 )  ‘CY THEN
‘a DIS K NIt ~ 3 1 - ERROR 4 C.’
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DO; (ERROR] : ( A: 4 ) ;  RETURN; END
ELSE

DO; /5 SEE IF SPECIFIED DISK AVAILABLE C.’
DE: , (DMT$FLAG]; A (DISKJ ; CALL (INDEX] ;
IF (A : > Ift UL) ) ICY THEN

.‘a DISK NOT AVA I LABLE - ERROR 2 a.’
DO; (ERROR) (A’ 2); RETURN ; END ;

IF (A:>A) CY THEN
/* DISK IN USE - ERROR 3 C.’
DO; ( ERROR]’( A’3); RETURN ; END;

END;
END VALSDISIC ;

VAL$KEY: PROCEDURE ;
faaaaaa*CaaCaaaaaa*a**aa**a*a*CC*5*aa*aCa*a****aaa**Caa,
‘a THIS PROCEDURE COMPARES THE KEY INPUT AS A SYSTEM a.’
.‘a CAl L PARAMETER WITH THAT ASSOCIATED WITH A SPEC I - a.’
.‘a FlED VIRTUAL DISK FILE , a.’
.‘a I NPIJT: PMlJ1 - VARIABLE HOLDING fDDRESS OF PARN KEY C.’

DISK - VIRTUAL DISK FILE NUMBER a.’
fa OUTPUT : ERROR - ERROR CODE a.’
.‘a CALLED BY: ATTACH a.’
,aaaaa*aaaaa*aaaa*aa*aaaa xa**a*a***X**aa****Ca*aaCaa**af

DE .(DWI ’$KEYI; A : (D ISK] ; CALL ( END EX4 ] ;
DE’RL ; RI.’(PARMO] ;
DO 8~0 BY B:B+ i WH I LE (A’4 ; A : : B )  IZERO ;

IF ( A: MC DE) ; A: : MC H I ) )  ZERO
\ %~IF (A ; : 20H) ZERO 8 (A ’ MC H L)-O FF H ) ZERO

THEN C Y I  ELSE CY=0) CY
THEN ‘a CHAR MATCH Cf

DO;
DE’DE+i ; RL HL+I;
END

ELSE ‘C KEY ERROR - ERROR S a.’
DO ; (ERROR] (A5 ) ; RETURN ; END;

END ; fa WHILE a.’
/5 KEYS MATCH C/
END VAI S KEY;

CLFAR*FLAG: PROCEDURE;
/aaaa**Caa*aa*x*a*a*C*a*a*a*****aaC5*aaa****C5***aaa***.’
fa THIS PROCEDURE BESETS THE IN USE BIT (B I T  1) IN a.’
‘a THE DWI’~FLAG FOR A SPECIFIED VIRTUAL DISK . a.’
.‘~~ INPUT : B - DISK NUMBER - a.’

~ a CALLED BY: ATTACH . LOGIN , CLEABSDII a,
.‘a**aaCaaa***aaaaaaaa*a*aaa*aaC***aa*aa*a*a*aaxa*aa***a.’

DE: . ( DIIT$FLAG) ; AsH 8 I FH ;  CALL (INDEX] ;
M( ilL) • ( M M( ilL) 8 OFU R ) ;
END CL.EARSFLAG;

CLEAR$DN: PROCEDURE ;
fa*aa***a*a**aaa***aa*aaa*CCC*a*aaaaaa*aa**a**a**a**C**f
‘a THIS PROCEDURE RESETS ALL ENTRIES IN THE TC T*DM a.’
‘a ASSOC I ATED WITH THE CURRENT VALUE OF TP.SK. Cf

‘a CALLED BY: LOGIN , QUIT Cf
fa*a**aaa*a**a**aa**aC***C**C**C***5**a*****a**a**a****.’

DE’ .( TCT$DI’I] : A~ ( TASK] ; CALL ( I  NDEXB] ;
C’8;
REPEAT ;

B M(HL); M(HE) 0;
IF (A ~ < 8)  CY 8 (A : ( A) ICY THEN

DO;
STACIC HL ;
STACKS BC ;
CALL CLEARSFLAG;
BC’ STACK;
HL~ STACK;
END;

i f i:  ~~~+ 1;
UNTIL (C C— 1 ) ZERO;
END CLEARZDN;

,*u*aa**aa*aaaa*** SYSTEM ROUT I NES C***aC*a******a****/
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BUMP: PROCEDURE;
.‘aaCa*aaaaaaa*CCa*aaaaaaaaaaa**aaaaaCa*aaaa*aaaaaaCaCaa.’
.‘* THIS INTERNAL SYSTEM CALL DELETES THE CURRENT TASK a.’
/5 FROM THE SYSTEM. a.’
fa ARGUMENTS : 5/
fC (1) FID * —2 a.’
.‘* (2) FARM ‘ NONE a.’
‘a VALUE: NONE a.’
‘a CALLED BY: I NTERN ALSPTTS , QUIT *

‘a WRITE MIN I-DI SIC BUFFER IF NECESSARY a.’
CALL ( WRITE$BUF] ;
IF (A ~(ERRORJ \ A) ‘ZERO THEN

DO; E ( HARDWARE$EB.ROR] ; CALL ( WI’S$MSG] ; END;
‘a CLEAR STATUS LINE a.’
A’ ( TASK] ; CALL (CLEABSSTATUS$LINE];
.‘* CLEAR TCT C.’
CALL CLEARSDN ;
DE . (TCT$S IZE] ; A’ ( TASK] ; CALL I INDEX] ;
MC HL) 32; ‘C SIZE = 16K *f
HL’BC+ (DE .(TCT$STATUS]);
MC 111) ‘6; ‘a RESET STATUS BYTE C.’
IF (A < (P R T $C I I T R L ] ) CY THEN ‘C PRINTER IN USE a.’

DO;
A >A; B (A’A 8 0311);

(A (TASK]; A: B) ZERO THEN
DO; ‘a THIS TASK HAS PRINTER CONTROL a.’

IF (A < ( F R T $ C N T R L ] ; A’( A) CY THEN
‘a RESET PRINTER CONTROL BYTE a.’
(PRT$CNTRL] (A 0);

END ;
END ;

END BUMP ;

ATTACH : PROCEDURE ;

‘a SIMULATE THE PHYSICAL OPE RATION OF LOADING DISK a.’
.‘a <DISK NB) I NTO DRIVE <DRIVE LTR). C.’
.‘C ARGUMENTS : C.’
‘C ( 1 )  F I D  0 a.’
.‘a (2 )  FARM ‘ BASE ADDRESS OF PARAI~ETER LIST a.’
.‘C BYTE 0: DRIVE NUMBER ( 0—7) a.’
‘a BYTE I: DISK NUMBER (0—31) a.’

BYTES 2-5: PROTECTION KEY (0—4 CHARS ) C.’
‘a VALUE : ERROR CODE a.’
‘a CALLED BY: LOGIN , WI’S
.‘CCaaa**a**aa****aCaC****aa****Ca*xz*****************x*.’

BC (HL (P A R M 0 ] ) ;  ( DR IV E) C A N ( B C ) ) ;
fa VALIDATE DRIVE MR ~~.‘
CALL VAL SDRIVE; IF (A= ( ERRO R] \ A) !ZERO RETURN ;
W ’(F AR I ’ I OJ + l ;  (DISK:I:(A:M (ffl));
.‘a VAL I DATE DISK NR a.’
CALL VAL ODISK; IF (A (ERRO IL ] \ A) ‘ZERO RETURN ;
DE= .(D?I T$FLA G] ; A (DI SK ] ; CALL [ INDEX ] ;
IF (MM ( ilL) 8 0411) ‘ZERO THEN ‘a DISK PROTECTED Cf
DO;

DE . ( DMT$FLAG ] ; A= [DIS IC J ; CALL (INDEX] ;
IF C A 1’IC HL) 8 0811) ‘ZERO THEN
DO; ‘a READ ONLY DISK a.’
‘a SET UP READ ONLY BIT  a.’

P f ( W ) ( A’MC HL ) \ 0211):
(DISK] (A* (DISK] \ 4011) ; ‘a SET TCT~ DM BIT 6 C.’

END
ELSE
DO ; ‘C VALIDATE KEY a.’

(PAR IIO ] ’( f f l .’ ( P A R N O ] + l , + I )
CALL VALSKEY ;
IF (A ’ ( EIIR OR ] \ A) ‘ZERO RETURN ;

END;
END ;
/5 MODIFY DMTSFLAG 5’
DE’ .(DlITIFLAG] ; A ( D I S K J  8 IFH ; CALL ( INDEX] ;
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M(HL)~~(A MCffL) \\ 0211); ‘a SET DNT$FLAG BIT 1 C.’
.‘a MODIFY TCTIDM C.’

(TCT$DPI]; A (TASK] ; CALL [INDEXB];
DE’HL; A’t DRIVE]; CALL (INDEX];
B’M(HL);
M(BL)’(A•(DISK] \ 8011) ; ‘5 SET TCT*DM BIT T Cf

.‘a RESET OLD DISK ’S IN USE BIT */
IF (MB 8 4011) ZERO CALL CLFAR*FLAG ;
.‘* DISPLAY STATUS ff50 C.’
B~ (M(DRIVE]); C C A (DISK] 8 1FH) ;
IF (A=(DISK ] 84011) YZERO THEN A 7211 ELSE A” ‘ ;

CALL I STATUS$IISG];
END ATTACH;

LOGIN: PROCEDURE ;
.‘**aa**a*aCC******aC***C***X*C******C***X***a****C***Z*/
.‘* THIS SYSTEM CALL NOTIFIES (‘ITS THAT THE REQUESTING a.’
.‘a TERMINAL IS NOW ACTIVE, AND S II’I[ILATES THE PEYS ICAL a’
.‘a COLD-START BOOTSTRAP OPERATION. THE BOOTSTRAP l OAD C.’
.‘a TAKES PLACE FROM VIRTUAL DRIVE A. THE VIRTUAL DISK at
.‘a ATTACHED TO THIS DRIVE (‘lAY BE SPECIFIED IN THE C’
/C PARAMETER LIST , OR D1SKO WILL BE ASSTJMNED AS TUE a,’
‘5 DEFAULT.
fa  1J~~ N’I’S: a.’
fa ( 1 )  FI T) ‘ 2 5,

.‘a (2)  FARM BASE ADDRESS OF PARAMETER LIST C.’
‘a BYTE 6: DISK NUMBER (0—31) 5.’

‘a BYTES I—4: PROTECTION KEY (0—4 CHARS )
‘a VALUE : ERROR CODE Cf

‘a WRITE M I N I - D I S K  BUFFER IF NECESSARY C.’
CALL ( WRITESBUF] ;
IF CA ’ ( ERROR ] \ A) I ZERO RETURN ;
‘5 RE-INITIALIZE TCT a’
CALL CLFARSDM;
/5 PROCESS DISK PARAMETER Cf
IF ( IIL’(PARI ’IO]; A M (HE); A ::OFFH) ‘ZERO THEN
DO; ‘a DISK SPECIFIED a’

BC’S; DE UL; BL .PLISTC1);
CALL (MOVBUF) ; (PABNO] (HI 5 .PLIST);

END
ELSE
DO; .‘* ASSUME DISK 0 a.’

P L I S T ( 1) (A ’6) ; F L IS T (2) (A= ’ I ’ I ’ ) ;
P L I S T (3 ) ’(A ’ ’ T ’ ) ;  P L I S T ( 4) ’( A ’ S ’ ) ;
PL I ST(5) (A ’ ‘) ;

(PA 1UIO ] ’CH L ’ .PL I ST) ;
END ;
CALL ATTACH;
IF (A ’ ( ERROI3J “ A) !ZERO RETURN ;
B’O; C (A’(TASK]) ;
HJ=~~+( DE’ . (TCT$STATUS ]) ;
M(UL)’l; .‘a SET BIT 0 5.’

.‘* DISPLAY SIZE NSG a.’
DE .[11JTSSI ZE] ; A (TA SIO ; CALL [IIIDEXJ ;
CY~0; A~>M C HL); CALL (SIZESNSG] ;
END LOGIN;

UPDATEICNFG$F ILE: PR OCEDURE ;

.‘a THIS ROUTINE PROVIDES INDEXING I NTO THE MTS C.’

.‘a CONFIGURATION FILE AND PERMITS MODIFICATION OF *.‘
fC OF THE CONF I GURATION FILE  WHICH IS NECESARRY Ct
/a WREN PROTECTING, UNPROTECTING OFt RESTRICTING C.’

‘a USER FILES . C.’

‘a CALLED BY: PROTECT , UNPROTECT, RESTRICT 5.’

,aaaa*a**a*aa*aaaaaaa*aaCa**aa***aaaaaaa**C*C*aCaC*aCf
PA’A ; CALL [WR I TEIBUF] ;
BC- (HL’(CNFG*FILE] );
CALL ( RLAD$BUF] ;
DE’ .(MDBUF]; A DSK; CALL (INDEXBI ; DE’III ;
A’DSK; CALL [ INDEX4 ] ; B 0 ;  C ( A D S K ) ;
IIL HE +BC ; HL HL+(DE B);
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STACK’HL ; BC~ ( HL’ ( PABIIO]);  HL’STACK; BC’ BC+ I ;  D’O;
— REPEAT;

A’M (BC); IF CA ;:OFFH) ZERO THEN A’2011;
M ( HE) ~A; /5 CHARGE FT PARAMETER TO SPACE C.’
fl(~~ fl~ + 1; HI.’ ~~~ 1; D* ( & 0+1);UNTIL (A : : 4 )  ~~~~Ø;

M (ML)~~(A PA ) ; fC STORE PROTECTION ATTRIBUTE C.’
C VDC$DR IVE] ’(M(VDC*DR I VE] \ 800) ;
END U ’DATEICNFC*F ILE;

PROTECT : PROCEDURE;
f5*a**5*a*a**a*C****** C****a*aaa*CaCa**Caa*a*****CC***.’
.‘a THIS SYSTEM CALL ADDS TUE RF.AD.’WRITE PROTECTION a.’
.‘* ATTRIBUTE TO A SPECIFIED VIRTUAL DISK FILE. a.’
/5 ~~~~IjflEJfl’S : a.’
.‘a (1) FID ‘ 3 a.’
.‘a C 2) FARM = BASE ADDRESS OF PARAMETER LIST C.’
/5 BYTE 0: DISK NUMBER (0-31) a.’
‘a BYTES 1-4: PROTECTION KEY (0-4 CRABS ) C.’
‘a VALUE : ERROR CODE a.’
,CCC***aaa***a*C**a*CCaC*a********aa***CCC*CC*********.’

IF C ffi.. ’(PAR(’IO] ; DSK ( A ’M ( R L ) ) ;  A: :32) ICY THEN
DO; /5 DISK # > 31 C.’

( ,BOR]’CA’4) ;
RETURN ;

END
ELSE
IF ( HL*ULI .1; AM (RL); A ::OFFH) ZERO THEN
DO; /a KEY ERROR a.’

(ERROR]’CA S)
RETURN ;

END
ELSE
IF (DE . (DNT$FLAG]; A’DSK; CALL (INDEX];

A’I~ft HL); A )A ;  A >A; A’~~A) CY THEN
DO; .‘* DISK ALREADY PROTECTED C.’

(EBROR]’(A’S); RETURN ;
END
ELSE
DO;

DC’ . (D!fl’$KEY] ; A DSK; CALL ( INDEX4] ;
BC ill; HL ( PARIIO] + 1; 0+0;
REPEAT ; .‘a UPDATE DMT$KEY C.’

A’M(HL); IF (A : :OFFH) ZERO THEN A 2OR;
— TI( BC) ’A; BC BC+1 ;  HE~ UL+1 ; D’(A D+I);

UNTIL (A::4) ZERO;
DE .(DWF$FLAG ]; A’DSK; CALL (INDEX] ;
(‘I(HL)2 (AM( HL) \ 0411); ‘a SET PROTECT BIT a.’
A ’P’; CALL UPDATE$CNFC$FILE ;

END;
END PROTECT;

• QUIT: PROCEDURE ;
.‘sa*aa**a*a**a*aa*aC***a***aC*****5**a*a*********Ca*5*t
‘a THIS SYSTEM CALL NOTIFIES (‘TI’S THAT THE REQUESTING a.’
.‘C TERMINAL IS NO LONGER ACTIVE . a.’
.‘a ARGUMENTS : C.’
‘C ( 1 )  F I T )  4 a.’
‘C (2 )  FARM ‘ NONE a.’
.‘* VALUE: NONE
.‘*aaaas*aaCxa*aaa*aaaaaaa*aaaaa*aaaa*a*a*a*a**a*aCCC**.’

• CALL BUMP;
GOTO (MONITOR];
END QUIT;

RESTRICT: PROCEDURE ;
,*aaaaCaaa**a*aC**a*Ca**Caaa**a*a**a**CC*a*a*****Ca**x.’
.‘* THIS SYSTEM CALL ADDS THE HEAD RESTRICTION ATFRI- a.’
‘a BUTE TO A SPECIFIED PROTECTED VIRTUAL DISK FILE . a.’
.‘C ARGUMENTS: C.’
‘a C l )  F ID ’ S  a.’
‘a (2) FARM = BASE ADDRESS OF PARAMETER LIST a.’
‘a BYTE 0: DISK N UMBER (4-3 1)  Cf
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/5 BYTES 1—4; PROTECTION KEY ( 0—4 CHARS )
.‘* VALUE: ERROR CODE
.‘aaa*****aa*aaCCaa****aaaaa***aa*a*Caa*a*aC*a**aC****a/

IF (HE tPABM~ I ;  DSK (A M (HL)); A::32) ‘CY THER
DO; ‘a DISK ~ 31 a.’

( ERROR] ’(A~4) ;  RETURN ;
END ;
IF (DC’ . (IMTTIFLAG]; A DSK; CALL (INDEX];

MM(UL); A >A ; A’> A) CY THEN
DO; /5 DISK IN USE C.’

( ERROR]~~(A ~ 3) ;  RETURN ;
END ;
IF (DC’. (DI’IT$FLAG]; A~DSK ; CALL ( IND EX] ;

A’P!( HL) ; A ’>A; A=>A; A >A) ICY THEN
DO; /5 DI SK NOT PROTECTED C.’

( ERR OR] (A ’S) ; RETURN ;
END;
DC’ . ( DMTSKEY] ; A DSK; CALL ( INDEX4 ] ;
STACIC ’ UL; BC ’CH L ’ ( P AlUIO ]) ;  BC ’BC+l ;  HL’STACK; E ’O;
REPEAT;

IF (M MC BC) ; IF ( A : : O F F H )  ZERO THEN A=200;
A: : M( ffl.) ) YZERO TEEN

DO; .‘5 KEY DOES NOT MATCH a.’
( ERROR] (A ’S) ;  RETURN ;

END;
HL HE+1; BC ’BC+l; E ( A E+ 1 ) ;

UNTIL (A : : 4 )  ZERO;
/5 SET RESTR ICTION BIT IN D(’~~~ ’~~ AG C.’
DK’ .(DtTT $FLAG] ; A DSK ; CALL ( INDEX] ;
M( HL) ’(A M( HL) \ 080) ;
A” lt ; CALL UPDATE$CNFG$FILE ;
END RESTRICT:

SIZE : PROCEDURE ;
,*Casaaaaaa*aa*aaC**a**a*5**~ C*****a5C****aaC**5a**a**t
.‘a THIS SYSTEM CALL SETS THE SIZE OF THE USER’ S SWAP a.’
‘a IMAGE . C.’
/5 ARGUMENTS:
‘a ( 1 )  F I D  = 6 C.’

(2)  FARM ‘ REQUESTED SIZE IN KILOBY TE S a.’
/5 VALUE : ERROR CODE a.’
.‘**aaaa****a*aaaa*aaaaa*aCC**C*a****C****X*a***aaaa*aaf

.‘a COMPARE REQUESTED SIZE WITH MAX S I Z E  C.’
IF CM (F AR M O ) ; A ::49) ‘CY THEN

.‘a OUT OF BOUNDS - INVALID GIlD ERROR 1 5.’
DO; (ERROR] = C A’ 1 ) ;  RETURN ; END;

/5 COMPARE REQUESTED SiZE WI Th SWAP FILE SIZE a.’
C’.(TCTSBOE] ; A’( TASK] ; CALL ( INDEX2] ;
CALL (GET]; 0+0; C’ ( A’ < < (PARMOL’;
BL’BC+DE ; STACIC HE; /a SAVE SUM a.’
DC’ . ( TCT $EOE ] ; A’(TASK]; CALL (INDEX2];
CALL ( GET] ; BC B C + l ;
DC’ STACK; .‘a RESTORE SUM a.’
A C-E; A’B~~D ;IF MINUS THEN

‘a OUT OF BOUNDS - INVAL ID d ID  ERROR 1 a.’
DO; (~EBROR] = ( A’ 1) ;  RETURN ; END;

/5 DI SPLAY SIZE (‘150 5/
A’( FAHlIO] ; CALL (SIZE$MSG] ;
/5 UPDATE TCT C.’
DC’ . ( TCT$S IZE ] ; A’ ( TASK] ; CALL (INDEX];
II( HL) ( A ~~~< ( P A f 1 M 0 I )
END SIZE ;

UNPROTECT: PROCEDURE ;
,aaaaaa*CCC***aCC*Ca*****Ca***a*a**CaaCaCaCaCC*aaCaaC*f
.‘a TH IS SYSTEM CALL DELETES THE HEAD RESTRICTION AND 5.’

‘a (lEAD/WR I TE PROTECTION ATTRIBUTES FRO M A SPECIFIED a.’
.‘a V I RTUAL DISK FILE.  Cf

.‘* Af(GUNEWrS :
‘a C l )  F I D  = 7 C.’
.‘C ( 2 )  FARM ‘ BASE ADDRESS OF P ARAMETER LIST Cf
.‘~~ BYTE 4: DISK NUMBER (0-31) a’

138 

~~~~~~~~~~~ • ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



/5 BYTES 1—4: PROTECTION KEY ( 0—4 CRABS ) a.-
.‘C VALUE: ERROR CODE C,
,*aa*aa**a*aaaaC*****aaaaaaaaaa*a**aC*aa****a****aaa*C.’

11 CHL~ C ?ARM0J; 0 5 1 C(AZM( R L) ) ;  A: ; 32) ICY THEN
DO; /5 DISK s > 31 C.’

( EBBOR]~~CA’4)
RETURN ;

• END
ELSE
IF ( HL’UL+I;  A’M( HL) ; A: :OFFH) ZERO THEN
DO; ‘a KEY ERROR a’

(EBHOR] ’(A ’5)
RETURN ;

END
ELSE
00; /5 CHECK IF DM’I’$KEY MATCHES KEY 5/

DE .( D ?IT$KEY] ; A’DSK; CALL (INDEX4J ;
STACK’ffl.. , DC’( HE’ ( PARSe]);  BC’BC+ 1; HE’STACK; E~ 0;
REPEAT;

IF (A ~(’ft SC); IF (A : :ØFFH) ZERO THEN A~20R;A : : M C EL) ) ‘ZERO THEN
00; /5 DI1T~ KEY NOT ’ KEY a.’

C EEROR ]= CA=5) ; RETURN ;
END ;
HL’ffl.. + i ;  BC’BC+l; E’(A~E+ 1) ;

UNTIL (A : :4)  ZERO;
END ;
.‘a SET DIIT$JCEY 200,2011,2011,2911 *.‘
DC2 . ( DWF$KEY] ; A DSK; CALL E INDEX4) ; E’G;
REPEAT ;

MC HL) ’CA ’200) ; HL HL+1 ; E (  A’E+ 1) :
UNTIL (A : : 4)  ZERO;
DC’ . (DIITIFLAG]; A’DSK; CALL ( INDEX] ;
fa RESET BIT 3 AND 4 OF DMT$FLAG *.‘
?ICHL)’ (A’Il(RL) 8 0311);
A’ ‘ ‘ ; CALL UPDATESCIIFC$F ILE ;
END UNPR OItCT;

EOF
.‘aa*aa*a*****~ a***aaaa*aaa***aaa***aa****z*aaaaC*aaa*aa.’
.‘*aaa*a**aa*xaaaa*aa SERVICE CALlS *a*aaaaaaaaa*aaxa**a.’

,aaaaaaaaaa~ aa I NTENIODULE LI IIKAGE MACROS aaaa**CaCx*a.’

DECLARE GLOBI COMMON;
( INT If2B] (M2B::06000]
( MACRO INDEX • ( HEX (‘12B + 30] ]
(MACRO INDEX2 ‘(HEX 112B + eD O ] ’]
(MACRO I ITDEMB • (HEX ?12B + 2411] ]
(MACRO GET ‘(HEX (‘~~B + 38H] ’]
(MACRO IIOVBUY • ( HEX (‘120 + 4 1H] ]
(MACPd) MINI$DISK ‘(HEX 112B + 5411]’]
t MACRO READ*FRTtBUF • ( HEX 1120 + 9~~~] ]
(MACRO PRTSSTAT ‘GLOBI(O)’]
(MACRO BUF$PTR ‘GLOBICl)’]
( MACRO PARMO ‘GLOBiC 1011)’]
( MACRO PABX1 ‘GLOBl . 1 10)’]
(MACRO DISK GLOBIC 120) ‘1
(MACRO DRIVE GLOB1( 130)’]
(MACRO ERROR ‘GLOBl( 140)’]
(MACRO HOBo ? ‘GLOB1(3F0)’]
(MACRO LIDSADO ‘GLOBI(23711) ’]
(MACRO (‘IDSAD 1 ‘ GLOB 1(24 0H) ’J
(MACRO TASK •GLOBI (241H)’]
( MACRO TCTSDN GLOB 1(24A H ) ’]
( MACRO DPfl’SBOE ‘GLOBI(29E11)’]
(MACRO DP~rsEOE ‘GLOB1C2DEH) ’]
( M ACRO PR ’r~ROE GLOB1 (39F0)’]
(MACRO ?RTtEOE ‘GLOB 1(3A111)’]
(MACRO PRT*SEC ‘GLOB1 (3A30)’I
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(MACRO VDC$DRIVE • GLOB IC 3AEH) ‘1
(MACRO VDC$BOE ‘GLOB I C 3AFB) •

(MACHO VDCSEOEO GLOB1C3B1II)’l
( MACHO VDC$EOE1 GLOB1(3B20)’]
( MACRO VDCISECTOR ‘GLOBI (3B3H)’]
(MACRO VDC$TRACK ‘GLOBl (3B4H)~~]( MACRO VDCSDNA ‘GLOB1(3BSH) ]
( MACRO FRT$CIITHL ‘GLOBI(39E 11) ’]

.‘*CaaaC*aaaaaaa* GENERAL PURPOSE MACROS a*Caaaaaaa**Ca*.’

( MACRO READ ‘ 1 ’]
( MACRO WRITE 2’]
(MACRO CIITRL$Z ‘IAE’]
(MACRO PRT$RDY • 00011’]
(MACRO CNTRLSR ‘1211’]

.‘aaaaaCaaaa*a*aaaC MODULE DECLARAT I ON *****C**a**a*Caaaaaf

DECLARE CHAR DATA (0) ;

.‘aa*****a*a**aaaa* UTILITY PROCEDURES a*as***a***a**a*a.’

READ$BUF : PROCEDURE ;
.‘*a*Ca*aa*Ca*Caa*aaa*a*a****a**aaa*C*aa**a***aa*C*s*aCC.’
.‘C THIS PROCEDURE HEADS A SPECIFIED MINI-DISK SECTOR a.’
/C I NTO HOBUF AND UPDATES MDSAD . a.’
/5 INPUT : BC - M I N I — D I S K  SECTOR NUIIBER 5.’
fa OUTPUT : ERROR - ERROR CODE a.’
/C CAL.LED DY: MAP, UPDATE$CNFG$F ILE a.’

DE .( I’WB UF ] ; L’( READ ] ; CALL ( M I N I $ D I S K ] ;
IF (A: 0> IZERO THEN

.‘a HARDWARE ERROR - ERROR 8 C.’
DO ; ( ERR OR ) ’CA ~ 8 ;  RETURN ; END;

(MD SADO] (HL BC) ;
END READ$BUF ;

Wa ITE$BUF: PROCEDURE ;
.‘C*aaaaa**a*a**a*******C*******C5*****a*****C****aaaaa*.’

• ‘a THIS PROCEDURE CHECES THE M ODIFICATIO N BIT IN a.’
/5 VDC$DRIVE TO DETERMINE IF THE CONTENTS OF MBBIJF a.’
.‘a HAVE BEEN ALTERED . IF SO , THE BUFFER IS WRITTEN TO Sf
fC THE MINI-DISK AND THE MOD BIT IS RESET . a.’
/5 CALLED BY: BUMP , MAP , LOGIN , UPDATE$CNFG$FILE,
/5 SELECT*DRIVE a.’
.‘aa*aC**a*Caa**aaCaaaaaC**aa*aa*aa*x***C****aa*C*a*a**a.’

IF CA ’< ( V DC$D IIVE] ) ICY RETURN :
BC’(OL’(HDSA D O I ) ;  DE~~.(MD8IJFI ;
L’( WRITE] ; CALL ( N I N I DI SK) ;
IF (A ~~0) (ZERO THEN

.‘a HARD WARE ERRO R - ERROR 8 5.’
DO; ( ERROR] ‘(A8) ; RETURN ; END;

(VD CSDRIVE ] ’(A (VDCJDRIVE ] 8 ~‘FH ) ;
EN]) WRITESBUF;

(IA? : PROCEDURE ;
.‘aa*aa**aa**u**a*aaaa*aC*aaa**a**aaCaa**a**a****aa*z*a.’
/5 THIS PROCEDURE CALCULATES THE RELATIVE OFFSET OF A a.’
/5 SPECIFIED VIRTUAL FLOPPY DISK SECTOR IN THE MINI- C.’
.‘C DI SK FILE AND THE BASE ADDRESS OF THAT SECTOR III C.’
‘a THE MINI-DISK BUFFER AFTER THE FILE IS READ , THEN a.’
.‘* IT CALCULATES TUE ACTUAL M I N I - D I S K  SECTOR NUMBER ~~.‘

.‘a CONT AINING THE ADDRESSED FLOPPY DISK SECTOR , AND 5.’

‘a C~)NP ARES IT V!TH THE CURRENT CONTENTS OF (IDBUF . IF C’
‘a THE TWO ABE, NOT EQUAL , THE OLD DUFFER IS WR I TTEN Cf
/C TO THE M I N I - D I S K  ‘ND THE NEWLY CALCULATED SECTOR 5.’

.‘a NUMBER HEAD IN TO REF ILL TEE BUFFER. A CO MP ARISON *.‘

.‘a I S ALSO (‘lADE BETWEEN TUE CALCULATED M I N I  - DISK a’
‘a SECTOR NUMBER AND THE FILE S F~OE VAL UE TO ENSURE a.’
. ‘a THAT TUE SPE CIFIED VIRTUAL D~ SK SECTOR ADDRESS 13 C’
.‘a WITHIN THE BOUNDS OF THE FILE.
.‘a I NPUT:  VDCSTRACK - FLOPPY DISK TRACK NUMBER C”
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/5 VDC$SECTOR - FLOPPY DISK SECTOR NUMBER a.’
/a OUTPUT: BC ~ 128 FLOPPY DISK SECTOR SIZE a.’
‘a ffl ~ z BASE ADDRESS OF FLOPPY DISK SECTOR C.’
/5 IN BUFFER
.‘a CAT LRD BY: READ$FLOFPY, WR ITE$FLOPPY a.’
‘aaCa*a**aaa*aa*****aa*a*aaaaaaaazaaaa*a*a*aaaaaaaa**~~~.’DECLARE BIJFAD DATA 0,0 ;

DECLARE SECNR DATA (0,0);
D~ (A ~ ( VDC$1’RACK3);
E~(A ~(VDCSSECTOR]);
.‘a MULTIPLY TRACK ’ DY 20; ADD SECTOR ‘; SUBTRACT 1 *.‘

• Bz Ø; CYXO ;
A < D ; L:A; /5 2 C TRACK; SAVE IN L REG a.’
C’Y’~0; A•’(A; .‘a ~ * TRACK 5’
IF CY THEN B 1 ;  /5 SAVE HIGH ORDER BITS IN B a.’
A~A+L; C~A; A~L; ‘5 SAVE 2 a TRACK IN ACCUII. a.’
UL:0; 11Lffl~+BC; EL HL+BC; HL~HL+BC ; HL HL+BC ;
.‘a f fl.~ NOW CONTAINS 24 5 TUE TRACK * a.’
8~0; C A ;  HL:HL4BC ; ‘a ff l .  CONTAINS 26 * TRACK 5 5.’
C~E; HL IIL+DC; RL UI- 1; .‘* SECTOR ~ ADDED ON AND SUB 1 a.’
.‘* DIVIDE CONTENTS OF OL BY 4 5.’

- 
- DE~ffL; .‘5 SAVE 26 a TRACK + SECTOR * - I C.’

CY O; Ds (A >D) ; E~ (A >E ) ;
CY~0; D~~CA >D) ; A *> E ;
BD; C~A; /5 BC HAS (26 * SECTOR • — U  .‘ 4 a.’ - - - -

/5 COMPUTE BUFFER OFFSET 5.’
IF (A (V  $TRACK] ; A A  8 0111) ZERO ‘I’HE~• A ( VDC$SECTOR] ‘a TRACK IS EVEN *.‘
ELSE

A~(VDC3SEC~OR], +1, +1; fa TRACK IS ODD C.’
TEST:

IF ( A : : 5 )  ICY THEN
DO;
M A-4;
GOTO TEST;
ENTh

L~ A 1 ;  ff ~ 0;
DO CASE ifi.. ;

DE O;
DE~ 128;
DE’256;
DE=384 ;

END ;

‘a DE ~ RELATIVE BUFFER ADDRESS Cf
&JFAD~ ( 11L~ , ( NDBUF I , fDE ) ;
fa CALCULATE AND SAVE NEW MINI -DISK SECTOR ER C.’
SECN*I ( KL~ ( VDCSBOE] + BC) ;
/5 COMPARE NEW SECTOR Nfl WITH VDC$EOE C.’
A~ ( VDC$EOEO ] L; M ( VDC~ EOE 1] -—H;
IF MINUS THEN

‘a OUT OF BOUNDS - ERROR 12 a’
DO; (ERROR]~~(A~~1~~); RETURN ; END;

.‘* COMPARE NEW SECTOR MR WI ’l’H NDSAD C.’
IF CA ~ C MDSAD0J ; A: :L) (ZERO THEN

CY=0
ELSE IF C A ~ (N DSAD 1] ;  A: :H) ‘ZERO THEN

CY~0
ELSE CY~ 1;

.‘a WR I TE OLD SECTOR AND READ NEW IF NECESSARY 5.’
IF I CY THEN

DO; .‘* NOT EQUAL 5/
CALL WRITE~ BtJF;IF (A ~ (ERROR] \ 4~) I ZERO RETURN ;
BC~ C ilL: SECNR) ; CALL READSBIJF ;
IF (A ~ C ERROR] \ A) (ZERO RETURN ;
END ;

1* SET U? REGISTERS FOR RETURN C.’
BC~ 128j DE~ (ffL~BUFAD);END MAP ;

WR I TESPRT$BUF : PROCEDURE ;

141 

--- — —--— — —- .-~~ -- -~~~~~~



- - - - -—
~~~~

/5 THIS ROUTINE IS CALLED BY WRITE$PRINTER WHEN THE *.‘
‘5 PRINT BUFFER LOCATED BETWEEN 100 - 300H IN !‘IENORY a.’
/5 IS FULL OR WHEN A CONTROL Z C EOF INDICATOR.) HAS C.’
‘5 BEEN WR I TTEN INTO THE BUFFER. IN BOTH CASES THE a.’
/5 CONTENTS OF THE BUFFER IS WRITFEN ONTO TUE MINI- 5/
‘a DISK IN MTSFYtT. a.’
/5 CALLED BY: WR ITESPRINTER
f*a***a***asaCaaa*a***aCCa**asaaaaa**aaaaa***aaa*aaaaaa.’

flL~(PRT$SEC]; BC:HL;DE~L0øU; L~(WRITE]; /5 SET UP FOR CALL TO MINIDISK 5/
CALL (N I N I $DI SK] ;
IFCA ::0) IZERO THEN
DO;

(ERROR] (AZ8) ;
RETURN ;

END;
i f is  ( PRT$EOEI ;
IF (ASH; A ::B) CY 8 (ML; A::C) CY THEN
DO; /5 EXCEEDED EOE OF MTSSFRT*FILE a.’

[ERROR]~~(A ~~12)
END
ELSE
DO;

BC BC+1;
( PRT$SEC ]=(H L = BC) ;
.‘* PRTISEC INCREMENTED 5.’

END ;
END WR ITE$PRT$BUF;

.‘aaaaaaa**aaaa*aaaa SERVICE ROUTINES *a**xa*a*a*aaaaa*a.’

WR ITEIFRI NTER: PROCEDURE ;
.‘aa*a*a*aaaaaaa*aaaaa*a**a**aa*aaaa***aaa***aaa*a*a*a*a.’
.‘a THIS SERVICE CALL IS MADE TO WRITE CHARACTERS I NTO 5.’
‘a THE PRINTER BUF FER WHICH IS LOCATED BETWEEN 100 - a.’
.‘a 300R IN MEMORY. a.’
.‘* A T JMENTS : C.’
‘a ( I) FID • 11 C.’
‘5 (2) FARM ASC I I CHARACTER a.’
.‘a VALUE: ERROR CODE a.’
.‘a*a**aa***a***a***a**a*****a**a***aa*x**a****a*zaaa***.’

CUAR~ ( A~ E ) ;  .‘a SAVE CHARACTER a.’
IF (A ~ ( PRT5CNTRL] ; A::0) ZERO THEN
DO; .‘* PRINTER NOT IN USE C.’

IF ( ( P R T $STAT]~~( A I N ( 8A H ) ) ;  A : : ( P R T $ RD Y ] ) ‘ZERO THEN
DO;

( ERROR) (A 7) ;
RETURN ;

END;
.‘* SET PRINTER IN USE BIT C.’
(FRTSCNTHLI CA (TAS K] \ 80ff);
[PR T$SEC]~~C ffi ~=(P R T $ BO E ] ) ;
( BUF$PTR] s(  UL~ IOOH) ;

END
ELSE
DO; ‘C CHECK IF CURRENT TASK OWNS PRINTER a.’

B~ (A ~A 8 3); .‘* 0 ~ TASK WHICH HAS PRINTER C.’
IF (A ~ ( TASK] ; A: :H) ?ZERO THEN
DO; .‘* TASK DOES NOT OWN PRINTER a.’

(ERROR.] ~ ( A~ 11 ) ;
RETURN ;

END
ELSE
IF (M(PRT*CNTRL]; A~~ A ; A~<A) CY THENDO; ‘5 PRINTER IS PRINTING A FILE C.’

[ERROR) : ( A= 11 )
RETURN ;

END ;
END;
IF (A’CUAR ; A ::tCNTRL$Z1 ) (ZERO S CA::(CNTRL R]) (ZERO THEN
DO; ‘a FILL BUFFER a.’

ifi ’ ( BUFSPTR];
IF CA ~3; A ::ff) ZERO S (A ~0; A::L) ZERO THEN
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DO; /5 BUFFER FULL - WRITE TO DISK 5/
CALL WRITESPRT$BUF;
( BUF$FTRJ • ( HL~ 10011) ;

END;
5L ( BUF$PTR) ;
WHL)(ACUAR) ;
(BUF~PTR] ~

( f f i •  ( BUT$FTR] , + 1);
END
ELSE
DO; /C END OF FILE CONDITION . SET UP FOR PRINTING 5/

IF (A : : (CNTRL$Z]) ZERO THEN
DO; ‘a EOF 5.’

HL (BUF~ PTR.] ;
N(flL)~~(A ~CHAR);CALL WRITESFRT$BUF;

END ;
(PRT$SEC] (HL’ ( PRTSBOE]);
( BUF$FTR] (HL~~100H) ;
CALL (READ$FRT$BUF];
DISABLE;
(PRT$CNTHL] C Mt FRT*CNTRL] \ 40ff);
.‘C START PRINT I NG C’
OUT(8AH)~~(A:0);ENABLE ;

END;
END WRITEsPRINTER;

SELECT$DRIVE: PROCEDURE :
~ *a**a*a*aC*aa*Ca**a***Ca********aaaaa*aa*a*aa***aa***5f
‘a THIS SERVICE CALL SELECTS THE VIRTUAL FLOPPY DISK a.’
.‘a DR I VE TO BE USED FOR SUBSEQUENT FLOPPY DISK a.’
‘a ACCESSES. a.’
/5 TJNE!ITS: a.’
‘a C l) FID~~ 12 a.’
.‘* (2) FARM • DRIVE NUMBER ( 0—7) a.’
.‘a VALUE : ERROR CODE a.’
.‘a**aC**CCC*aCa*a**aa*a**a**a****a****Ca****a*Ca*aa**aa,• (DRIVEI (A E P A R N O ] ) ;

.‘* VAL I DATE DRIVE NUMBER *.‘
IF CA: :8) ICY THEN

.‘a DRIVE MR > I - ERROR 6 a.’
DO; (ERROR) ~ ( A~6); RETURN ; END;

/5 VAL IDATE THAT DRIVE IN USE a.’
DE .(TCT*DM]; A’( TASK] ; CALL ( INDE~~~];DE~HL; M (DRIVE); CALL ( INDEX] ;

• IF C M < M ( ffl.J ) ICY THEN
.‘* DRIVE NOT AVAIL - ERROR 10 C.’
DO; ( ERROR] (M l 0) ; RETURN ; END ;

STACK~UL;CALL WR ITEIBUF ;
ilLs STACK;
/5 UPDATE VDC BLOCK a’
(DISK]~~(A ~N(HL) 8 IFH) ;
IF (A ~!ft ffL) 8 4011) (ZERO THEN f* READ ONLY at

(DRIVE]~~(M(DRIVE3 ‘s 4011); .‘C SET BIT 6 a.’
DE.(DMTIBOE]; A~(DISK ]; CALL (INDE]C21 ;
CALL (GET]; ( VDC$BOE) (UL BC) ;
DE .(DFIT EOE] ; A~ (D I S1C] ; CALL [INDEX2];
CALL (GET]; (VDCSEOE0] (HL:BC) ;
(VDCSDRIVE ]’CA~ (DRIVE ]);
END SELECTSDRIVE;

SE~~~DMA : PROCEDURE ;
faaaa**aaaaCaa*z*aaaa**a*a***aaaaaaa*aaa***aaaxaaaaaaC*.’
.‘* THIS SERVICE CALL SETS THE ADDRESS OF THE 128 BYTE C.’
/5 DMA BUFFER TO BE USED IN SUBSEQUENT VIRTUAL FLOPPY a.’
/5 DISK ACCESSES. C.’
.‘a ARGUMENTS : C.’
‘5 (1) FID • 13 a,
‘C (2) FARM • DNA ADDRESS C.’
.‘a VALUE: ERROR CODE

• .‘*******C5*C****C**C******C*Ca**C***5*******a********C*.’
M(PARNO ] 0; A~ ( FARfl1]”40fl;
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IF MINUS THEN
/5 OUT OF BOUNDS - ERROR 12 5/

DO; C ERROR] • ( A~ 12); RETURN ; END;
( VDC$DIIA ) ~ ( liL~ ( FARIIOI);
END SET$DNA;

SEThTHACK: PROCEDURE ;
.‘*****aa****a****aaa*a*a****a*aa*a*aaa*aaa*****a***a***f
‘a THIS SERVICE CALL SETS THE TRACK NUMBER TO BE USED Cf
/5 IN SUBSEQUENT VIRTUAL FLOPPY DISK ACCESSES. C.’

/* ARGUMENTS: *.‘
/5 (1) FID • 14
‘a (2) FARM • TRACK NUMBER a.’
‘a VALUE: NONE a.’

A~(PARh10);IF (A::77) ICY THEN
‘a OUT OF BOUNDS - ERROR 12 Cf
DO; IERROR] CA 12) ; RETURN; END;

( VDC$TRACKI ~A ;
END SET$TRACX;

SET$SECTOR: PROCEDURE ;

f* THiS SERVICE CALL SETS THE SECTOR NUMBER TO BE a’
‘a USED IN SUBSEQUENT VIRTUAL FLOPPY DISK ACCESSES . a’
,a A.RGUNEWrS :
.‘C ( 1 )  F ID  • I~ a’
‘C (2) FARM • SECTOR NUMBER ( 1-26 ) *.‘
.‘a VALUE : ERROR CODE a’
.‘*aaaa*aaaaC***aaCaa**aa***a***5****a*55******55*5*****f

M(FARII0 I ;
IF (A ::27) ICY \ (A ::O) ZERO THEN

.‘a OUT OF BOUNDS - ERROR 12 5’

DO; (ERROR] (A ~ 12) ; RETURN : END;
( VDCISECTOR] ~A;
END SET SECTOR ;

READIFLOPPY: PROCEDURE ;

/5 THIS SERICE CALL SIMULATES READING FROM A FLOPPY a’
.‘a DISK . THE VIRTUAL DISK SECTOR AND TRACK SPECIFIED a’

.‘a IN THE VDC BLOCK IS HEAD FROM THE SPECIFIED C.’

/5 VIRTUAL DRIVE I NTO A 128 BYTE BUFFER IN  THE IJ SER S *.‘

/5 SWAP AREA . a.’
‘5 ARGUMENTS: 5,

C l )  F I D  • I 6  a.’
.‘C (2 )  FARN~~ NONE
‘a DRIVE . SECTOR, TRACK. AND DMA ADDRESS MUST 5/

‘a RAVE BEEN PREVIOUSLY SET BY CALLS TO TIlE 5’
APPROPRIATE PROCEDURES . a’

‘5 VALUE : ERROR CODE *7

CALL MAP ;
IF CM  ( ERROR.] \ A) I ZERO RETURN ;
DE~ ffL; ilL I VDC$DMPJ ; CALL (I’(OVBUF];
END READIFLOPPY;

WTtITE*FLOP?Y: PROCEDURE ;

.‘a THIS SERVICE CALL SIMULATES WRITING TO A FLOPPY a.’
fC DISK. A 128 BYTE BUFFER IN THE USER SW AP AREA I S a.’
‘a WR I TTEN TO THE VIRTUAL TRACK. SECTOR, AND DRIVE 5.’
‘5 SPECIFIED IN THE VDC BLOCK. a.’
.‘* ARGUMENTS:
.‘a ( 1 )  F I D ~~ IT a.’
‘C (2) FARM • NONE C.’
.‘a DR.! YE, SECTOR. TRACK, AND DMA ADDRESS MUST a.’
/5 RAVE BEEN PREV I OUSLY SPE C I F I E D  BY CALLS TO a.’
‘a THE APPROP R IATE PROCEDURES . C.’

.‘* VALUE: ERROR CODE a,
f***aaa*st*************aaa*aC*******a*Ca**a*******aa****f

IF (A ~(VDC$DRIVE] 0 4011) (ZERO THEN ‘a READ ONLY DISK C.’
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DO;
(E1UWIU (A 2); RETURN ;

END;
CALL MAP ;
IF CM(ENIOFt) \ A) Y ZERO RETURN ;
STAcX~’ HE; DE~ ( HL~ C VDC$DNA]) ;
HL BTAcK; CALL I MOVBUF];
(VDC DRIVE1~~(A ~(VDC$DRIVE] \ 8011); ‘a SET BIT 7 */
END WRITE$FLOPPY;

HOP
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.‘***S*5*C**5* TERMINAL I NTERF ACE MODULE *aa***aaa**.’
,s*aaa**aaaaaaa*aa*aa*aa*C**aa*a****a***a***a*aaaa*aa.’
/5 5.’

‘a TERMINAL INTERFACE MODULE PROVIDES THE rcrs *,
‘a INTERFACE WITH THE FOUR DISPLAY TERMINALS a.’
.‘a ATTACHED TO THE SYCOR 440 SYSTEM. THE MODULE IS 5/
‘a SEPARATED I NTO FIVE BAR IC SUBNODULES . EACH Cf
/* SUBMODULE CONTAINS THE MACROS NECESSARY FOR C.’
.‘a LINK ING WITHIN THE TERMINAL MODULE AND FOR a.’
/5 EXItMAL NTS LINKAGE. a,

a.’
‘a C 1) DATA DECLARATIONS C.’

THIS SUBMODULE PROVIDES ALL DECLARATIONS OF a.’
‘a THE DATA STRUCTURES UTILIZED BY TEE TERMINALS.’
.‘* MODULE. C.’
‘a (2) UTILITY PROCEDURES S.’
.‘* THIS SUBMODULE CONTA I NS THE BAS I C UTILITY C.’

PROCEDURES WHICH PROVIDE COMMON REGISTER C.’
/5 MANIPULATION AND PROCESSING REQU IRED BY C.’
.‘a RAllY PROCEDURES THROUGHOUT THE REMAINDER S.’
‘a OF THE TERMINAL I NTERF ACE MODULE. C.’
.‘C S COIIFABE$FTHS a GETS INDEX a,
.‘a * GETSVALUE S STORE$VALUE

* CONVERT$NU1IBRSTO$ASC I I  5’
.‘a a NOVESBYTES a SWAFSCUTISOR a.’
‘a (3) TERMINAL INTERF ACE PRIMITIVES a.’

THIS SUBMODULE CONTAINS THE PROCEDU RES Will CHar
PROVIDE THE BASIC TERMINAL INTERFACE a.’
FUNCTIONS, a.’

‘a * BLARK$DISPLAY * GET $DISPLAYSAD DR C.’

* CEECKICURSOR a GET $TERNSSTATUS C’
S SCROLL$DISPLAY a SEND$BEEP a. ’

‘a * SEIID$CLICK a UPDATE$CT.TRSOR a.’
.‘* $ GET$STATUS$ADDR a.’
‘a ( 4 )  KEY PROCESSING PROCEDURES
. ‘a THIS SUBMODULE CONTAINS TUE PROCEDURES WHICH*f
.‘C PROVIDE THE BASIC TERMINAL INPUT PROCESS1NG.*/
.‘a THEY ARE CALLED TO PROCESS EACH KEY ENTERED 5.’

.‘a AT A TERMINAL. THEIR FUNCTIONS INCLUDE: C.’

‘a CHECKING FOR AND CONVERTING LOWER TO UP PER a. ’
‘a CASE LETTERS IF RE QUIRED; CHECKING FOR ANY S.’
‘a KEY COMMANDS C WHICH INCLUDES ALL L I N E  a.’

EDITING) ; AND IF NOT A KEY COMMAND, S.’

DISPLAYING THE INPUT CHAR AT THE TERM I NAL . C.’

‘a a ICEYSCOMMAND a TERMS INPUT SCNTL a. ’
.‘* (5) TERM I NAL I NTEHF ACE SYSTEM FUNCTI ONS C.’
.‘a THIS SUBMODULE CONTA I NS THE PROCEDURES WRICHa.’

PROVIDE THE PROCESSING REQUIRED TO INTERFACES.’
‘a THE TERMINAL WITH THE REST OF THE r’rrs a’
.‘a MODULES . IT PROVIDES READ ING AND WRITING a.’
.‘z OF CHARACTERS FROM/TO THE TERMINALS; C.’
.‘a TERMINAL STATUS INFOR M ATION ( E . G .  WHETHER S.’
‘a TUERE S INPUT AVAILABLE OR NOT) ; AND DISPLAYS.’

OF STATUS AND 1TFS MESSAGES ON THE TERMINAL a.’
/5 STATUS LINE. a’
‘a a BLINK$CUHSOBS a CLEAR$STATUS$LINE C.’
‘a * TERI’lI N ALSSTATUS a READ*TERIII NAL C’
‘a a WR ITE$TER)IINAL a STATUS$MSG C.’

‘a * !ITS$NSG a SIZE$NSG at
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/***a*s*a**a* TERMINAL DISPLAY DES I GN *a*aa**aa**a*.’
/5 5/

.‘a 5.’
‘a GENERAL FOR MAT OF EACH TERMINAL DISPLAY *.‘

Cf
/C C.’
.‘*  5.’
/5 tO STATUS LINE 63 1 C.’
/5  5.’

.‘* I .‘.‘.‘t//. ’.’.’.’/.’.’fff/ff/.’.’.’f.’.’.’/f.’.’f.’ff.’.’f I a.’

.‘*  5/

IS D 63 1 C.’
/5  a.’

1 64 I 127 1 a.’
/5 a.’
/5 128 B S 191 1 5.’

‘a C.’
1 192 U P 255 1 C.’

‘a a.’
256 F L 319 1 a.’

/5 5.’

.‘a 1 320 F A 3831 a.’ 
— C,

‘a 1 384 E Y 447 1 a.’
/5 Cf

448 51 1 ?  5.’
Cf

‘a 5.’
,* Cf

.‘a STATUS LINE C.’

.‘a C.’
ra I S VFD 39 1 40 I~~ 47 1 46 ?~~G 63? C’

a. ’
.‘a WHERE C.’

VFD - VIRTUAL FLOPPY DISK STATUS DISPLAY; *7
/5 CONTAINS THE INFORMATION ASSOC I ATED 5.’
‘a WITH TUE CURRENT TERMINAL USER’S *.‘
.‘a VIRTUAL FLOPPY D IS K DR I VE AND DI SK
‘a NUMBER ASS I GNI’IENTS . ( SEE STATUS$1ISG a.’
.‘* PROC FOR DETA ILS)
‘a - DISPLAY OF TUE MEMORY S IZE  THE USER C’

HAS REQUESTED. ( SEE SIZE$~~ G FROG )
‘a ~~G - DISPLAY AREA FOR m’s MESSAGES WHICH *.‘
/5 ARE DISPLAYED IN RESPONSE TO A a’
.‘C SYSTEM OR SERVICE CALL TO m’s. 5.’

.‘~~ 
( SEE NTS$IISG PROC) a,

.‘C 5.’
f a a.’
‘a DISPLAY BUF FER C.’

C.’
5,

.‘* THE DISPLAY BUFFER IS VIEWED AS A SINGLE a.’
‘a BUFFER FROM 0 TO 512 BYTES IN LENGTH . THERE ARE C.’
‘a FOUR DISPLAY BUFFER POINTERS WH ICH PROVIDE THE a.’
fa CONTROL OF INPUT FRO M AND OUTPUT TO THE TERMINAL S.’
/5 DISPLAY. THESE POINTERS ARE : CURI ENT $LINE ; S.’
‘a CURSOR; IIEXTSCUAR ; AND ENDS I BUFF . 5/

‘C EACH POINTER UTILIZES TWO BYTES OF STORAGE TO a.’
fa ACCOMMODATE A RANGE IN VALUE FROM 0 TO 512. a ’
‘a IN ADDITION TO THESE POINTERS , THERE IS A a.’
.‘* TERM I NAL STATUS BYTE , CALLED TERM$STATUS • a.’
‘a ASSOC I ATF.D WITH EACH TERMINAL. IT IS SET TO C’
Is ONE OF THREE VALUES : IIIPUT$WAI TIN G; C’
‘S TFS$CNDSRE ADY; I BUFF$EMFTY . THESE ARE THE a.’
‘a PR I MARY DATA STRUCTURES PROVIDING TERMINAL I/O 5.’
‘C CONTROL. C’
‘a S.’

‘a THE FRI MARY SYCOR HARDWARE CHARACTER 1ST IC WE ICR a.’
‘a AFFECTED THE NTS TERMINAL I NTERFACE WAS THE a.’
‘a RELAT I VELY SLOW MINI-DISK ACCESS TIMES . THIS IIAS*.’
‘S A MAJOR !~WACT WHEN TRYING TO DESIGN AN a.’
‘a I NTERACTIVE TIMES HARED SYSTEM. IN ORDER TO 5/

.‘s PROVIDE REASONABLE INTERACT IVE RESPONSE TIMES C.’
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‘a TO USER ACT I ONS , THE TERMINAL I NTERFACE C.’
/5 NODULE PROVIDES ALL LINE EDITING FEATURES FOR 5.’
fa THE USER PRIOR TO TRAI$SFERING ANY DATA TO THE Cf
.‘a USER ’ S PROGRAM. ( SEE ICEYSCOMMAND FROG ) 5.’
. ‘a THE TERMINAL DISPLAY DESIGN UTILITZES TWO C.’
‘a SEPARATE BUFFERS TO PROVIDE THE USER WITH TUE C.’
/5 CAPABILITY OF CONTINU ING TO ENTER DATA PRIOR a.’
.‘C TO TUE USER’S PROGRAM BEING SWAPPED IN TO *.‘
/5 PROCESS THE PREVIOUS INPUT LiNE . a.’
fa THE FIRST BUF FER IS CALLED TUE CURRENT LINE • 5’
‘5 AND CONTAINS THE INPUT DATA WHICH IS CURRENTLY *.‘
‘a BEING ENTERED BY THE USER. THE CURRENT LINE CAll C.’
.‘* RANGE FROM S TO 512 BYTES IN LENGTH. THIS IS THE*.’
‘a DATA THAT IS AFFECTED BY AllY LINE EDITING CONNAI{DC.’
/5 ENTERED BY THE USER. a’
‘5 THE SECOND BUFFER IS TUE INP UT LINE OR BUFFER. S.’
ta THE CURRENT LINE BECOMES THE INP UT L I N E  WHENEVER a. ’
‘5 A CARR I AGE RETURN OR ERROR BESET (m’S CONJIAIID a’
‘a KEY) IS ENTERED. THIS ACTI ON ALSO ESTABL I SEES a. ’
.‘C A NEW CURRENT LINE. THE INPUT LINE CONTAINS THE a.’
.‘a THE DATA WHICH IS TRANSFERRED TO THE USER PROGRAMS’
‘C WHEN REQUESTED . THUS THERE CAN BE AN INPUT LINE 5/

‘a AND A CURRENT LINE ESTABLISHED AT ONE TINE. C.’
‘a THE CTJRREIIT CURSOR POSITION ALWAYS SPECIFIES S.’
‘a WHERE TUE NEXT CHARACTER WILL BE ENTERED , ON 5.’
/C INP UT. AND WHERE THE NEXT CHARACTER WILL BE Cf
‘a DI SPLAYED DURING OUTPUT .
/5 C.’

‘a THE FOLLOWING IS All EXAMPLE OF POINTER C.’
‘C MAN IPULATION DURING INPUT : a.’
‘a INITI AL I ZATION OR CLEAR SCREEN CR]) : a.’
‘a ALL POINTERS ARE SET TO ZERO AND a. ’
.‘a TERMSSTATUS = INPUT BUFFER EMP TY. a. ’

USER ENTERS DATA - SAMP LE INPUT DATA ’: a.’
ra CUR1IVENT$L I NE POINTS TO THE STARTING POSITIONs.’
.‘~~ AND CURSOR ALWAYS POINTS TO THE NEXT 5.’

‘a POSITION TO FILL . NOTE THAT AT THIS POINT a. ’
‘C ONLY CURSOR HAS BEEN MODIFIED. FOR THE 5.’
‘a INP UT DATA ABOVE IT WOULD BE POINTING TO a.’
‘a DISPLAY BUFFER POSITION 17. a. ’
‘S USER TERMINATES C URRENT LINE ( I  . E. ENTERS CR OR a.’
‘5 NTS$CND) : a.’
‘a ENDS I BUFF IS SET TO CURRENT CURSOR PO SI T I O N. S.’
‘a CURSOR IS SET TO LEFT MOST POSiTION OF NEXT S.’

‘a LINE ON DISPLAY.
.‘C CURRLIITSLINE IS SET TO NEW CURSOR POSITION. 5.’

.‘a TER1ISSTATUS IS SET TO INP UT WAITING.  a. ’
fa  5.’
/5 THE RESULTING POINTER POSITIONS ARE SHOWN FOR TEES.’
/5 SAMPLE I NPUT DATA AND CR CHARACTERS ENTERED. 5/

‘a ( WHERE * = CURRENT CURSOR POSITION) 5/

.‘C Cf

‘a NC C I B a. ’
/5  C.’

‘a I SAMPLE INPUT DATA I a.’
C.’

/5 I* I a.’
C.’ j

‘a CL a. ’
.‘* 5.’

.‘* THE SAMPLE INPUT DATA IS NOW AVA I LABLE FOR THE a,~
V .‘C USER’S PROGRAM WREN IT ’S TII ’!ESLICE COMES UP. a.’

‘a THE NEXI’$CRAR (NC ) PO I NTER S P E C I F I E S  THE NEXT C.’
/5 CHARACTER TO BE READ AND RETURNED TO TEE USER 5/

.‘* PROGRAM . WHEN NEXT$CUAR ENDS I BUFF. A CARR I AGE Cf

‘a RETURN ( CR) IS RETURNED TO THE CALL I NG USER a. ’
V f* PROGRAM .

‘C THERE ARE THREE OCCAS IO NS WHE N THE NEXTSC1IAR a.’
‘a POINTER IS RESET EQUAL TO THE C UBR ENT SLI NE a.’
/5 POINTER : a.’
.‘C ( I )  FOR A CLEAR SCREEN COMMAND. C.’
‘a (2)  WHE N READSTER!IINAL PROC DETECTS THAT THE 5/

END OF THE INPUT BUFFER HAS BEEN REACHED. a.’
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.‘a (3) WHEN WRITEITERMINAL PROC OUTPUTS CHARACTERS a.’V 

.‘a TO THE TERMINAL FROM THE USER ’S PROGRAM. a.’

.‘a 5.’
‘a THE OUTPUT OF DATA FROM THE USER’S PROGRAM TO 5/
.‘C THE TERMINAL RESULTS IN THE FOLLOWING: a.’

( 1 )  THE CHARACTER IS DISPLAYED AT THE CURRENT S.’
CURSOR POSITION.

/5 (2) THE CURSOR POSITION IS INCRE MENTED . a. ’
‘a (3) THE CURREWr5L I NE AND NEXT$CUAD. POINTERS ARE 5/
. ‘a SET EQUAL TO THE NEW CURSOR POSITION . S.’

.‘* (4 )  TUE TERMINAL STATUS IS SET TO EMPTY . a.’
/5 5.’

5/

‘5 ANOTHER DES I GN CONSIDERATION WAS THE REQUIREMENT a. ’
.‘s FOR THE TERMINAL MODULE TO PROV I DE A BLINK I NG C.’
‘a CURSOR DISPLAY AT EACH TERMINAL. Thi S REQU I RED 5/
‘a SPECIAL PROCESSING TO ENSURE TEAT TUE CURSOR 5.’
/5 CHARACTER ( OSFH) DID NOT GET LOST DUR I NG THE 5/
.‘a CURSOR UPDATE AND MANIPULATION FUNCTIONS a. ’
/5 ACCOMPLISHED BY THE KEY PROCESSING AND SYSTEM 5.’
/5 FUNCTION SUB1’IODULES . CHECKSCUBSOR PROC ( PRIMITIVE S.’

‘a SUBMODULE) PROVIDES THIS FUNCTION. a.’
/5 5.’

5/

.‘**aaa*a*as**5S*Caaas*aa**a***SSa*a**ssaas*a*aS***SS*.’

.‘**a*aS*asSSaaaaC*5*saS**5s*sSsa*SSC*a*SasxS*x5*SxS**/

.‘aaCas TERM I NAL INTER FACE DATA DECLARATIONS S*~~~~S~~*.’

[MACRO I BUFFSENPTY ‘0’ 1
[MACRO CUBSORSCIIAR ‘ SFR’ ]

/a*CasaCaaC*****saCas*a**s****xasS**S*CCass*a**5*aaa*.’
/a **s****a TERMINAL INTERFACE DECLARATIONS 5*5*5*5*.’

‘a ASCII - CONTA I NS DATA FOR MATRIX CODE TO .ASC1Ia.’
CONVERSION . a.’

DECLARE A SCII  DATA ( lEN, 1CH , 1BH ,5DH .S B H ,29H , 28E, 7FU,
2611,3DR , 25H , 2411, 2311,4011,2111,2ALOAB,O CH , OBU ,OAOR ,
SDR ,SOR ,4F11. 15H ,55H,5911,5411,5211,4511,5711,5IR,49ff,
0DH ,9,3111,9 ,22H,3A11,4CE,OASR ,4A11,4811,4711,4611,4411,53H ,
4111,411H,OFFR ,30H,2011,0A3ff,0A2H,3F11,3Efl,3C11,4Dff , 4EU,
42ff, 56ff, 4311, 58ff, SAil, OFFU .
OFFU , OFFH , OFFU , OFFE . OFFU , OFFU , OFFU . TFH , OFFE. OFFU ,
0FFH. 0A4ff, OFFU, OFFU , OFFU , OFFU , OFFU, OFFH, OFFU, OAOU,
ODH , SFFL OFFU , 15ff , OFFU , OFFU , OFFU , OFFU , OFFU, OFFU ,
SF FH, OFFE , OFF H , OFF H . OFFE , 09, OFF H , O FFH , O F FH, 0A511,
OFFH, SFFII, OFFU , OFFU , OFFH, OFFU . OFFU , OFFU , OFFU , OFFU ,
2011, 0A3U, 0A211, OFFU, OFF E, OFFII , OFF U, OFF E , O FFU , 4I FFU,
SAlK , OFFU , OFFE, OFFH ,
OFFU, OFFH . OFFU, 5TH. SFFH , TDH , 7B11, 7F 11, OFFU , 7EE. 5CR,
0A4il, 60ff, SEN , TCH , OFFU , OFFE . OFFE . OFFU , SASH, 00K ,

I0LI,OFL 15ff , 1511.19ff , 1411, 12ff, 0S, 1711, 1111 ,09,60K,
5EH,7C11,09,OFFH ,OFFH,OCH .OASU.OAH ,08,07,06 ,04,
1311,01, OBU, OFFH , 7D11, 2011, 0A38, SA2 II . OFFU , OFFH, OFFR.
ODH ,SER ,02, 16ff, 03, 18ff, IAII,OFFH .
3911, 38ff, 37ff, 2DM , 2BH , 3011,3911,7TH. 37’ff, 3611.35ff, 3411,
33L 3211.3lH,3811,36H.3511,3411.OAOR ,ODH,7011,6FH , 1511,
7511, P911, 7411, 72H, 6511, 7711, 7 111 , 6911 • 3311, 32U,3 Ill . 09
2711,3B11,6C11,OA SH ,6AB ,6811,67R,6611,64H,r311. 6111,6B11,
SFFH , 3011.20ff , 043ff, 04211, 2F11, 2E11. 2CR, 6DH, 6Eff, 6211,
7611.63H . 7811.7Afl ,OF F R ) ;

/5  STATUSSBASE - START OF STATUS LINE AT EACH TERM a.’
‘a D1SPLAY$BASE - START OF DISPLAY LINES a’

DECLARE STATUS*BASE DATA
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(00ff, 0711,4011, 0911, 80H,OBH , OCOH ,00H);
DECLARE DISPLAYIBASE DATA

4011, 0711, 60ff , 0911, OC0H, 0811, 00ff, OEH)

.‘a NTS$NESSAGE - DATA VECTOR CONTAINING ALL TUE NTS 5.’
MESSAGES WHICH NAY BE DISPLAYED IN */ 

- -

‘a TUE PPFS NSG FIELD OF THE STATUS S.’
‘a LINE. C’
.‘a SIZESNESSAGE- DATA VECTOR CONTAINING THE TEXT C.’

PORTION OF THE SIZE NSG FIELD OF a.’
/5 THE STATUS LINE . a.’
taaaaaaasa**aaaa**saaasas**aas*s*aaaaaas***saasSSassa. ’
DECLARE W~S$IIESSAGE DATA ( ‘
• INVALID CMI) ‘ ,‘ DISK NOT AVAIL , DISK IN USE ‘ ,
• DIS K NR ERROR ’ , ’ KEY EBROR ‘ .~~ DRIVE LTR ERROR’ ,
PRINTER NOT ROY’,’ HARDWARE ERROR ‘ ,‘ TASK DELETED ‘ ,

• DRIVE NOT AVAIL ’);

DECLARE SIZE$MESSAGE DATA ( ‘ K  MTS ‘) ;

.‘a C * C S a 5 5 5 * * S S S * S S * C.’
‘a THE NEXT FOUR DECL ARATIO NS P ROVIDE TEE POINTERS a.’
.‘C UTILIZED TO CONTROL THE INPUT/OUTPUT AT RACK S.’
/5 TERMINAL . C.’
/5 CURSOR - SPEC IF IES THE CURRENT ADDRESS WHERE THE C.’
.‘a CURSOR IS TO BE DISPLAYED. a.’
.‘S CURB ENT$LINE — ADDRESS WHICH POINTS TO I N I T I A L  BYTE a. ’
/5 OF CURRENT USER INPUT LINE.  THIS LINE HAS a.’

NOT YET RECEIVED A ‘ CR’ AND THUS IS NOT YETS,
/5 CONS I DERED A1’I INPUT BUFFER.
. ‘a NEXT$CUAR - POINTS TO NEXT CHAR TO BE PROCESSED FROMs.’
‘a THE INPUT BUFFER. AN INP UT IS DEFINED AS A C.’
‘5 STRING OF ASCII  CHARACTERS ( FROM 1 TO 5 1 2)  a.’
‘a WHICH HAS BEEN TERMINATED BY A ‘CR ’ OR a.’
‘a ‘MTSSCI’ID’ KEY BY THE USER. C.’
.‘s ENDSIBUFF - POINTS TO BYTE I’OSITION IN INPUT BUFFER a. ’

WHERE ‘CR’ OR ‘ MTS$CND’ WAS RECEIVED. 5.’
‘a a a a a S a a a a * a * S * * S * a.’

DECLARE CURSOR (8) BYTE IN I T I A L ( 0 . 0 , 0 , 0 , O , 0 , O , 0 ) ;
DECLARE CURRENTILINE (8) BYTE I N I T IA L ( 0 , O , 0, 0 , 0 , O , 0 .0) ;
DECLARE NEXT$CHAR (8) BYTE I N I T T A L ( 0 , 0 , 0 , 0, 0,0 , 0 , 0 ) ;
DECLARE END$IBUFF ( 8)  BYTE INITIAL ( 0,0,0,0,0,O ,O ,0);

‘a CAP I TAL I ZE - SET TO ONE IF TERMiNAL IN CA? MODE 5’

DECLARE CAPITALIZE (4 )  BYTE I N I T I A L  ( 1,  1 ,  1 ,  1 ) ;

‘a TEBII$STATUS - CONTAINS THE CURRENT STATUS OF
‘a EACH TERMINAL’S INPUT BUFFER, C’
.‘$ EITHER INPUT WA I TING;  S.’

MTS CMI) READY; OR IBUFF EMPTY . 5/

DECLARE TERMOSTATUS (4 )  BYTE IN IT! AL ([IBUFF$EP1FTY~( IBUFF$ENP TY] .1 IBUFF$EMP TY] , C IBUFFIEMPTY ]) ;

.‘a SWAP$POS — FOR EAC H TERMINAL THERE IS A ONE BYTE a ’

.‘a SAVE AREA WHICH IS USED DURING CURSOR a.’
‘a BLINKING PROCESSING

DECLARE SWAI’$FOS (4) BYTE I N I T I A L  ( C  CURSOII.$CHAR] ,
[CUBS ORSCHAR ) $ (CURSOBSCUAR] , [ CURSOB$ CH A R ] ) ;

EOF
.‘C5*S5**5C*S*S*55*S*5C555*S****S*S5SSa5S*~$C*5CS5S*****f
‘ass TERMINAL I NTERFACE UTILITY PROCEDURE S a****a*.’

(MACRO TRUE ‘OFFU ’ ]
( MACRO FALSE ‘0’
(MACRO SWAPOPOS ‘IIFDH’ ]
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CONP ABESPTRS: PROCEDURE ;
.‘******a**SC***as*a*C**aaaa**s****C********* **C***C**.’

.‘a COMPARES TWO POINTERS (2 BYTES EACH) TO DETERMINEa.’
‘a IF THEY ARE EQUAL. a.’
/5 INPUT: DE - ADDRESS OF FIRST PTh a. ’
.‘a HL - ADDRESS OF SECOND FTh a.’
/5 OUTPUT : A - TRUE IF EQUAL . FALSE OTHERWISE. S.’
/5 CALLED BY: KEYSCO1ffiAND; READOTERMINAL ; a.’
.‘a*aaa**sa*C*aa*ss**CSC*a**a***Cs*CaC*****Ca*S***Ca**.’

C Y O ;
IF (A lI(DE)~~_M (RL)) ?ZERO THEN

A~(FAISE]
ELSE

DO;
DE DE+I; ffl~~ffl~+t ;IF ( A M( DE)--M ( BL) ) !ZERO THEN

A~ ( FALSE)
ELSE

A (TRUE] ;
END ;

END CONFARE$?TBS ;

CONVERTS NUNBRSTOS A S C I I :  PROCEDURE ;
.‘C*S***SaS*SS***aaaaaa *a*Ca***S**a*S*Sa*S***C**CSSCS *f
. ‘a CONVERTS THE S P E C I F I E D  NUMBER TO A DISPLAYAB LE a. ’
. ‘a TWO DIGIT DEC IIIAL NUMBER ( I’IAX VALUE IS 99) . 5/

.‘* INPUT : A - NUMBER TO BE CONVERTED . a.’
‘a OUTPUT~ B - LEFT MOST DIGIT TO BE DISPLAYED . a’

C - RIGHT MOST D I G I T  TO BE DISPLAYED. C.’

.‘C CALLED BY: SIZE$NSG; STATUS$NSG ; S.’
‘C*S*SCa *SC**S*SSC*SS*a**CSS*SSSSSC***CSS*SCSSCSSSCaS,

B 0 ;  C A ;
DO WH I LE (A : :10) PLUS ;

B~ B+l;C ( A ~ C 1S) ;
END;

C (A A+30H);
B= ( A:B+300) ;
END CONVEIIT$IWMBRSTOSASC I I ;

GETS INDEX: PROCEDURE;
/*aSaS CS*SCSS**a*CS*5a**S*Saa ***S*SSC*SC*S***SS*CSSS*.’
‘a USED TO GET THE INDEX INTO AN ADDRESS ARRAY BY 5.’

.‘a COMPUTING THE OFFSET FROM A GIVEN BASE ADDRESS. S.’
/5 INPUT: A - OFFSET VALUE (NORMALLY THE TASK OR C.’

‘a TERMINAL NUMBER ) . C.’
‘a HL - BASE ADDRESS C.’
‘a OUTPUT: DE- ARRAY OFFSET

• /5 ffl~— ARRAY OFFSET (liL:DE) 5.’
• ‘a BC- COMPUTED OFFSET C.’

‘a CALLED BY: SCROLLODISPLAY ; UPDATESCU 1iSOR; 5.’

‘a KEYSCOIIXAND; TERMS I NPUT SCNTL ; C.’
‘a READS TERMINAL ; WRITESTERIIINAL C.’
/***CC*******C**C***C*X*****C*5****SS**C******C*C*CC*/

CY S; B:0;
C (A < <A ) ; ‘a SET ADDRESS OFFSET TO OFFSET*2 *.‘
HL HL4 BC ; DE~ HL;
END GETS INDEX;

GETS VALUE: PROCEDURE ;

.‘a GETS A 2 BYTE VALUE FROM MEMORY. a.’
s I NPUT ; DE - ADDRESS OF 2 BYTE VECTOR; TilE 5.’

‘a CONTENTS ARE TO BE STORED IN THE 5/
‘a ilL REGISTER, C.’

‘a OUTP UT : HL - CONTENTS OF 2 BYTE VECTOR a.’
‘a DE - ADDRESS OF TEE HIGH ORDER BYTE
* C ALLED BY: SCROLLSDISPLAY ; UPDATESCURSOR; 5/

I S I
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/5 KEYSCONIIAND; READSTERMINAL ; 5/
/5 WRITESTERM INAL ; GET$DISPLAY$ADDR a.’

La(ASN(DE)); DEaDE+I; U (  A~M (DE));END GETS VALUE ;

STOR.E$ VALUE : PROCEDURE ;
.‘**CSSSSSSSS **5**SaS*5*C**C*a****SSC**5*5************.’
i’* STORE A 2 BYTE VALUE I NTO MEMORY . a.’
‘a INPUT : HE - VALUE TO BE STORED I NTO MEMORY a.’
‘a DE - ADDRESS OF HIGH ORDER BYTE a.’
.‘a CALLED BY: UPDATE$CUBSOR; KEY$CON}IAND ; a. ’
‘5 RCAD$TERMINAL; WRITE$TERIII NAL ; a.’
‘a GETSDISPLAYSADDR; C.’
.‘a**aCC*aC*a*Ca*SSCCCSSa **s****Cs5****SSaS*aaaa ***a*5’

M ( DE)2 (A~R); DE DE—1 ; N(DE) :(A L) ;
END STOBE$VALUE;

MOVESBYTES : PROCEDURE ;

‘a MOVES BYTES OF DATA FROM ONE MEMORY LOCATION TO a. ’
.‘C ANOTHER. S.’
‘a INPUT : BC - NUMBER OF BYTE TO BE MOVED . a. ’
‘a DE - STARTING MEMORY ADDRESS TO MOVE S.’
/5 BYTES TO (DESTINATION ) .
‘a ilL - STARTING MEMORY ADDRESS TO MOVE S.’

• ‘a BYTES FROM (SOURCE). C.’
‘a CALLED BY: SIZE SMS G; ln’S$IISG; S.’
.‘*CS***5*SS*S***S5*5****SSSS***5**5**S5*5X**5S**5S5**,

REPEAT;
• ?I(DE) (A ~M(11L));DE DE+ I ; ffl.~~flL+1;

BC~~BC — 1 ; A~ 0;
UNTIL (A: :B) ZERO 8 (A ; ;C )  ZERO:
END MOVESBYTES;

SWAI’SCUBSOR : PROCED URE ;
.‘*aaaaa*aa*sas*a*aaasCsa*sCs*****s*aaa********x***a**,
‘a SWAP THE SPECIFIED TERMiNAL ’S CURRENT CURSOR a.’
‘5 POS ITION CHAR WITH THE SWAPSPOS CHAR . a. ’
‘a INPUT: A - TERMINAL NUMBER a.’
‘a NI.. - DISPLAY ADDRESS OF CURSOR PO SITIO N C.’
‘a CALLED BY: BL I NK$CUHSORS; CHECIC $CURSOR ; C.’
.‘*aCC C***a5axs *aSSsSCCS Caxa *Sa**a5~~as5S*a~~**a~~~~~~~~~~~~~~ ,

DE’IIL; /5 SAVE DISPLAY ADDRESS C.’
B 0; C :A;
RL (SWAPSPOS]+BC ; /5 GET SWAP ADDRESS a.’
D~ (Aa M(DE)); .‘a SWAP a. ’
N(DE):(A=M(HL));
M(ffL)~~(A ~B)END SWAPSCURSOR;

EOF

TERN I NAL I NTERF ACE PRIM ITIVES aSa*~r*S*asxa.’

( MACRO TRU E ~0FF H ’]
( MACRO FALSE ‘0’
(MACRO BLANK ‘2011’

• ( MACRO IBUFF$ENPTY ‘0 1
(MACRO DISPLAY$SIZE ‘3 12’
(MACRO TERIISPORT ‘03F 11’]
[ MAC RO CURSOBSCUAR OS FH’ ]

‘******C*C** I NTERN AL LINKAGE MACROS **S**SSC**S**C.’
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( lilT TB] (TB ; 100011]

( MACRO STATUSSBASE ‘(HEX TB + 010611]’]
(MACRO DISPLAY$BASE $ (HEX TB + 011111]’]
(MA CRO CURSOR * ( HEX TB + 0 I D SH ] ’ ]
(MACRO CURBENT$L IRE ‘[HEX TB + 0 IDD II ] ]
( MACRO NEXTSCHAR $ [HEX TB + 0 IE SH ] ’]
( M ACRO ENDS (BUFF $ ( HEX TB + 0 1EDH]’]
( MACRO TERNSSTATUS ‘(HEX TB + 01 F911] ]

( MACRO GET S I NDEX ‘(HEX TB + 024C11] ‘1
( MACRO GET*VALUE ‘(HEX TB + 025911]’]
( MACRO STOR ES VALUE ‘( H E X  TB + 026211]’]
( MACRO SWAPSCIThS OR • ( HEX TB + 027E11 ]’)

BLAJIIC$ DI SPL AY: P ROCEDURE ;
.‘asaaa***aaaaa**aaaaaSaaaSa******Ca**SC*a*Sa*S*aaaa*a/
/C PLACES BLANKS I IITO THE INDICATED AREA OF A 5.’
‘a TERMINAL DISPLAY. C.’

‘a INP UT : BC - STARTING ADDRESS ( RANGE 0 TO 5 1 1 )  5.’

‘a DE - NUMBER OF BYTES TO SET TO BLANK a.’
/5 HE - BASE ADDRESS
‘a CALLED BY: KEYSCO MM ARD; SCR OLL SDISPLAY; S.’
/5 CLEAMSTATUSSLINE ; MTS$PISG; C.’
.‘s*aC***** 5**CaS *******S**C****S***S***S***5S****SS**.’

HL~ UL+BC ;
REPEAT ;

M( KL) (A  ( BLANK]) ;
HE HE+ 1 ;
DE DE 1; A:0;

UNTIL (A ::D) ZERO 8 (A::E) ZERO;
END BLAI$K$D I SPLAY;

CETSDISPLAYSADDR: PROCEDURE ; -
,a*s*a***aSa***aaS********a***aa****S5*C*****CS*aS*CC/
‘a GETS A MEMORY ADDRESS Ill TUE DISPLAY BUFFER USINGS.’
‘a THE DISPLAY BUFFE R PTR AS OFFSET FROM THE DISPLAYS.’
‘a BASE ADDRESS. C.’

‘a INPUT : BC - TERMINAL NUMBER. OFFSET. a. ’
DE - ADDRESS OF DISPLAY BUFFER PTh a.’

.‘* OUTPUT: EL - MEMORY ADDRESS IN DISPLAY BUFFER . a.’

‘a BC - DISPLAY PTh VALUE. C.’
- - 

‘a CALLED BY: TERMS IRFUTSCNTL; KEYSCOMMAND; a.’
BLINK$CURSOES; READSTEEMINAL ; C.’
WR ITESTERMINAL ;

DECLARE PTR( 2) BYTE;
CALL (GETSVALUEI ;
PTR HE; /a SAVE DISPLAY PTh VALUE a.’
DE~( ELI ( DISPLAYSBASE]+BC) ; .‘SGET$VALUE PARAMETER S.’
BC1(11L~ PTR) ; .‘a GET DISPLAY PTh VALUE C.’

CALL. ( GET$VALUE] ; ‘a GET DISPLAY BASE C.’
HL:UL+BC; .‘C GET DISPLAY ADDRESS 5/
END GET SDIS PLAY SADDR ;

CBECKSCURSOR PROCEDURE ;
.‘a*aaaaaa*SCSCCSCC**CC*SS*aaaS*Ssaaaa*S*SC*S*aa*SS*aa.’
‘a PRIOR TO CHANC I NG THE CURRENT CURSOR POSITION OR C.’
‘C DISPLAYING A CHARACTER AT THE CURRENT CURSOR POS ,s.’
‘S A CHECK IS ALWAYS MADE TO ENSURE THAT THE 5/

-
~ - ‘a CURRENT DISPLAY IS A DATA CHARACTER AND NOT THE ‘~ /

/C C URSOR ITSELF ( I . E .  SF 11) . IF IT IS THE CURSOR a.’
‘a A SWAP IS MADE .
. ‘a INPUT: A - TERMINAL NUMBER
‘a CALLED BY: KEYSCOMIIA$D; TERMS I NI’UT$CNTL;
‘a WR I TE$TERIIINAL ; C.’

DECLARE T BYTE;
TIA ; ELI(CTJRSOR];
CALL ( GETSINDEX] ;
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CALL CET*DISPLAYSADDR;
IF (AZ M( H E) ;  A: : ( CUBSOR*CHARJ ) ZERO THEN

DO;
AlT ;
CALL C SWAPSCUBSOR);
END;

END CHZCKSCURSOR;

CET$STATUS$ADDR PROCEDURE ;
.‘aaaaaa**aaaasaaaaa*aaa**a*aaa*aaz*aaasaaa*aaaa*aaasa.’
/5 GETS THE BASE ADDRESS OF THE STATUS LIRE FOR THE 5/
‘S SPECIFIED TERMINAL. C.’
/5 INPUT: A - TERMINAL NUMBER a.’
‘a OUTPUT : HI. - MEMORY ADDRESS OF FIRST BYTE IN a.’

STATUS LINE . 5.’

‘a CALLED BY: CLEARSSTATUS$LINE; 1~TrSSMSG; 5.’
SIZE$MBG ; STATUS$!~~G; C.’

.‘a*C*a*a*aaa***C**C***********xC**a*aa**C****S**Caaaa,
RL (STATUSSBASE] ;
CALL ( GETSINDEX] ;
CALL (GET$VALUE] ;
END GET SSTATUSSADDR;

GETSTERMISTATUS: PROCEDURE ;

‘a RETRIEVES THE TERMINAL STATUS FOR THE INDICATED a.’
.‘* TERMINAL . TERM I NAL STATUS SPECIFIES WHETHER C.’
/5 OR NOT THERE IS AN INP UT BUF FER OR IITS COMMAND Sr
.‘s READY FOR PROCESSING FOR THAT TERMINAL. a.’

• ‘S INPUT: A - TERMINAL NUMBER a. ’
‘a oIrrru’r: A - TERMINAL STATUS a’
‘a CALLED BY: KEYSCOPIM AIID; TERM INALSSTATUS; C.’

UPDATE SCURSOR ; MONITOR ( MON MOD ) ; 5.’
.‘Ca***a*****aaC***a*aa**a***SSC***sSa**C*S********SSC.’• B 0 ; C A ;

HE lL TERXISSTATUS] +BC ;

END GET STERN$STATUS ;

SCROLLS U I SPLAY : PROCED URE ;

‘a SCROLLS THE DISP LAY FOR TUE INDICATED TER MINAL . a.’
.‘* INP UT : A - TERMINAL NUMBER a.’
‘a CALLED BY: UFDATESCURSOR

DECLARE TERM BYTE ;
DECLARE POS(2) BYTE ;
TERM A; HL:(DISPLAYSBASE] ;
CALL (GETS INDEX];
CALL ( GETSVALUE] ; DE~ HL; .‘CDE DISPLAY BASE ADDR 5.’

.‘C SAVE DISPLAY BASE ADURESSS.’
BC~ 64;
BCZ(HLZEL+BC); .‘a BGSDIS P L AY BASE + 64 C.’
HL:448;
REPEAT ;

M( DE)~~( A M( BC ) ) ;
BCSBC+1; DE’DE+1;
HL:IIL- 1; Al0;

UNTIL (A : :H)  ZERO 8 ( A : :L )  ZERO;
BCI 446; ‘a SETUP PARAMETERS FOR a. ’
DE :64; HL~ POS ; .‘a BLANK SDI SPLAY PROC C.’
CALL BLANK$ DI SPLAY ;
END SCROLL SD I SPLAY;

SEND$BEEP : PROCEDURE ;
/*a*C*CCaS***SCCC****CSCC *Ca**a*saC***CC**Sa*a***CCS*.’
/5 SENDS A BEEP TO TUE INDICATED TERMINAL . 5/

.‘a TUE FORM OF THE TERMINAL ALERT CONTROL BYTE IS :  5.’
‘C 7 6 5 4 3 2 1 0 C.’
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/5  C.’
/5 IA3IC 3IA2IC2IA 1tC1IA 0IC0~ 5.’

‘a a.’

.‘* WHERE : C.’
H /5 A ( I )  1;  GENERATES AN ALARM AT STAT I ON j, ~~.‘

‘C C( I) 1 1; GENERATES A. CLIC K AT STATION I .  5/
H ~a INPUT: A — TERMINAL NUMBER a. ’

‘a CALLED BY; KEYICOMMAND; a.’
.‘**C****aa *a**Cs**CaC*C*C***C*aaS *Ca5*aC*S**C*aa *****/

H 0; LI A;
IF (A : : 0 )  PLUS 8 (A ; : 4 )  MINUS THEN

DO CASE EL;
OUT((TERM$PORT]):(A2);
O U T( ( T ER M $ P O RT ] ) l (A 8) ;
OUT( (TERFISPORT] ) l ( A Z 2 O H ) ;
OUT((TEBIISPORT] ) 1 ( A 8 O H ) ;
END;

END SENDSBEEP ;

SENDSCLICK: PROCEDURE ;
.‘**CC*C5*SCCS****SCS*CC***S***C********C****S***a*C**.’
. ‘a SENDS A CLICK TO THE INDICATED TERMINAL . SEE a.’
“S SEIIDSBEEP PI~OC FOR D E F I N I T I O N  OF TERMINAL ALERT a.’
‘a CONTROL BYTE . a. ’
‘5 INPUT: A - TERMINAL NUMBER a.’
‘a CALLED BY: UI’DATE SCUBSOR C.’

. ‘***a*a***aa **aa ***aa ******asa *aaa *S*************aa **. ’
110 ; LIA;

• IF (A : :0) PLUS 8 ( A : : 4 )  r’UInJ S THEN
DO CASE IlL ;
OUT ((TE 1IMSP ORT]) ( A 1 ) ;
OUT( (TERM$PORT] ) = ( A 4 ) ;
OUT( ( TERNSPORT] ) = ( A 1OH ) ;
OUT ( ( TE 1IM$PO RT ] ) ( A 4 0 1 1 ) ;
END;

END SEND*CLICK ;

UPDATESCURSOR: PROCEDURE
/CCSS*aa**C*a*aC*******C*.sSa*C*as**CC*S**SC*C*****aC*.’
‘a CONTROLS THE UPDATING OF TUE CURSOR POSITION.  THEa’
‘a PRIMARY CONCERN IS TO CHECK FOR SCROLL I NG PRIOR S.’
/5 TO UPDATING THE CURSOR. SCROLLING IS NOT ALLOWED C.’
.~S IF SCROLL I NG WILL DESTROY ANY INP UT DATA NOT YET 5.’

. ‘a PROCESSED. a. ’
‘a SUBPROCEDURES : CRECK$SCROLL$LOC KOUT a. ’
.‘* UPDATE$DISPLAY$PTRS a.’
‘a INPUT : A - TERMINAL NUMBER a.’
/5 ilL - VALUE TO WHICH CURSOR POS ITION IS C.’
/5 TO BE SET . 5.’

‘5 CALLED BY: KEYSCO MMAI (D; TERMS I NFUTSCIITL; 5.’
WR I TE$TERIIINAL ; a’

DECLARE T BYTE ;
DECLARE P08(2) BYTE ;

CRECKSSCROLLSLOCKOUT: PROCEDURE :
‘asa *aaaaa aaa ***aCaa *S**a**C*aCa ***C****a*C*aaaaa. ’
.‘C CHECKS TO SEE IF THERE IS AN INPUT BUFFER a.’
.‘5 READY. IF SO. CHECKS TO SEE IF SCROLLING WILLa.’

• /5 DESTROY INPUT BUFFER. IF 50, RETURN TRUE, 5.’

.‘* ELSE RETURN FALSE. C.’
‘a OUTPUT : A - TRUE IF SCROLL I NG IS LOCKED OUT a.’
.‘C***aaa*Ca*C***CC*****CCS*******Ca*****CS*******.’

A~ T;
CALL GET$TERMSSTATUS:

• IF (A : A— ( I BUFFSEMPTY]) ! ZERO THEN
DO; ‘a CHECK NEXTSCBAR PTh 5.’

A~ T; RL (NEXT$CHARI ;
CALL ( GETS INDEX ] ; /C  GET NEXTICUAR OFFSET s.’
CALL ( GETIVALUE] ; /5 GET NEXT$CRAR VALUEC.’
BCI -64 ; CY Z O;
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IF ( NLI HL+BC ) CY THEN ‘a SCROLL OK a. ’
Alt FALSE]

ELSE .‘C SCROLL LOCKEDOUT C.’
Alt TRUE ] ;

END
ELSE .‘a NO INPUT BUFFER, SCROLL OK a.’

Alt  FALSE]
END CEECKISCROLLSLOCKOUT;

UPDATE SD ISPLAYSPTRS : PROCEDURE ;
,****** ***a*aaa ***sz*aaa **a**aa CS**S***C*****a*C*/
/5 UPDATES ALL DISPLAY PillS TO REFLECT TUE a.’
‘a SCROLLING OF THE DISPLAY. USES SET$PTR TO a.’
/5 DECREMENT AND STORE TUE PO INTER VALUES . 5/
/5 SUBPROCEDURE : SETS PTh;
.‘aC**a*a*CCSCCSCSS**C**a******S**S*SS***S*C**C**C/

SETSPTR: PROCEDURE;
.‘a*aCaaaaa**a*a***a*Ca*aaaaa**aaa**SaSa*aSS**.’
‘a SETS TEE SPECIFIED PTR TO P TK— 64, AND a.’
.‘C STORES THE RESULT. 5.’
/5 INPUT : DE - ADDRESS OF PTR a.’

CALL (GETIVALUE];
BCI 64; UL:HL+BC ;
CALL ( STORES VALUE] ;
END SETIFTU ;

,aaa*aaaaa**ax*aa****aaa**C****** *****S***a*a/
/5 START OF UPDATE$ DISPLAY$F TRS PROCESSING C.’
.‘C**a*ax****5**CC***a**5*S*S**C*********S****.’

. ‘a SET CURSOR TO LEFT MARGIN OF 8TH LINEs. ’
• . ‘a ON DISPLAY . 5.’

A T ; HL (CURSOR] ;
CALL (GETS INDEX];
11L 448; DE DE+1 ;
CALL (STORESVAL UE] ;

‘C SET NEXT$CRAR NE]CFSCHAR - 64
DE (H L ~~L NEXTSCHAR]+BC) ;
CALL SETSPTR ;

‘a SET CURRENT$L IRE = CUHRENTSL I NE - 64 a.’
AlT; HE (CURRENTSLINE];
CALL (GETS INDEX] ;
CALL SETSPTR ;

‘a SET ENDS IBUFF = ENDS IBUFF - 64 C.’
AZ T; ELI ( ENDS I BUFF] ;
CALL ( GET $INDEX] ;
CALL SETSPTII;
END UPDATESD I SPLAY$FTRS ;

.‘* START OF UPDATE$CUBSOR PROCESSING

.‘*********** C*C**S**SCS*5*****C*******5********X*.’

TIA; ‘a SAVE INPUT TERMINAL NUMBER a.’
POS=HL ; ‘a SAVE INPUT CURSOR POSITION 5.’
~~~~~2 -(DISPLAYSSIZE]; CY 0;

• IF (U L UL+BC) CY THEN /5 SCROLLING REQUIRED 5/
DO;
CALL CHE CICJ SCRO LL SLOC IC OUT ;
IF ( A : > > A )  CY THEN ‘a SCROLLING LOCKED OUT *.‘

DO:
A~ T;
CALL SENDOCLICK;
END

ELSE /5 SCROLLING IS OK C.’
DO;
Al T;
CALL SCROLL SDI SFLAY ;
CALL UPDATESD TSPLAY SPT R S ;
END;
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END
ELSE /5 NO SCROLLING REQU I RED ; UPDATE CURSOR 5/

DO;
AlT; HL :CCURSOR] ;
CALL ( GETS INDEX] ; ‘a GET CURSOR PTh ADOR 5.’
ELI P08 ; ‘5 SETUP ( STORE$VALUEI PARAMETERS a.’
DEZ DE+ 1 ;
CALL (STORESVALUE] ; /5 UPDATE CURSOR PTh a.’
END;

END UPDATE SCURSOIt ;

EOF
/*5s*s*saaCssaCaaCsasaa*as*asssaaSaaaaaa*aCsCCsaaasas.’
.‘a*aa** TERMINAL KEY PROCESSING PROCEDURES *****Ca *.’

• .‘CaS**a**aSSSCSSSS**Sa5*SC*SaaSaaS****Sa*aSaaaS*CaaaC.’

(MACRO TRUE ‘GFF II’ ]
( MACRO FALSE ‘0’ 1
( MACRO BLANK
( MACRO CUBSOR$CUAR ‘ 5TH’
( M A CRO INP UT SW AI TI NG ‘O FF U’ ]
( M ACRO MTS SCMDSREADY ‘ O F eH ’]
( MACRO IBUFFSEIII’TY ‘0’

.‘sasa*aaaza MTS KEY COMMAND MACROS Saaaaaaaa*asasxa.’

( MACRO ~fTSSC?fl) ‘OAOB’]
(MACRO CR ‘01)11’
( MACRO CHAESDELETE ‘ 07F 11’]
(MACRO LINESDELETE ‘01511’]
( MACRO CAPITAL ‘0MB’ ]
(MACRO CUIISORSLEFT 0A211’]
( MACRO CUBSORSRIGHT ‘ OP.aU ’l
( MACRO CLE ARSSCREEN ‘0A411’ ]

• ( MAC RO ENTER ‘0A311 ’]
• ( MACRO BST$CI’ID ‘OiEH’ )

,SC*aa***a****aaa*aCa*a*S*CS*aa**SS*aa*****aa*a*aaaaa,
/5*5CC I NTERNAL AND EXTERNAL LINKAGE MACROS Ca*aaa*.’

L INT GB TB] (GD :: 0] (TB :~ 100011]

(MACRO TCTSSTATUS ‘(HEX GB + 3E85111’]

(MACRO ASCII ‘(HEX TB + 0003fl1’]
( MACRO DISPLAYSBASE ‘(HEX TB + 0 1 1 1 1 1 ] ’ ]
( MACRO CURSOR ‘(HEX TB + 01 1) 511] ’]
[MACRO CURRENT$L IRE ‘(HEX TB ÷ 0 1D D H ] ’]
( MACRO NEXTSCHAR ‘( H E X  TB + 0 1E SH] ]
( MACRO ENDS IBUFF ‘(HEX TB + O 1 E D H ] ’ ]
( MACRO CAPITALIZE • ( HEX TB + 0 I F S H ] ’ ]
( MACRO SWAPSPOS ‘(HEX TB ÷ O 1 F D H ] ’]

( MACRO COIIPARE$PTRS • (HEX TB + 021311] ’
(MACRO GETSINDEX ‘(HEX TB + 024CR ]’]
( MACRO GETSVALUE ‘( H E X  TB + 025911]’]
( MACRO STORESVAL UE ‘(HEX TB + 0262H] ‘ 1

( MACRO BLANK$DISPLAY ‘ ( H E X  TB ~ 02A3H ]’ ]
( MACRO GET SDI SPLAY SADDR ‘(HEX TB + 02 87H ] ’]
( MACRO CHECKICURSOR ‘( H E X  TB + 021)011]’]
( MACRO GET$TERNSSTATUS • ( HEX TB + 02F9 11]’)
( MACRO SEND$BEEP ‘ C  HEX TB + oa3 EH ]’)

• [ MACRO UPDATESCU IISOR ‘( H E X  TB + 03C2H ] ‘1

KEYSCO MMAND : PROCEDURE ;
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‘a CHECKS FOR A TERM I NAL KEY COMMAND FOR EVERY KEY 5/
/5 INTERRUPT RECEIVED. 5/
‘a KEY COMMANDS AR~E: a.’
/5 CMI) KEY RESULT/5 ———  a. ’
‘a MI’S CuD ERROR RESET SENDS A COMMAND TO S.’
/5 MI’S FOR PROCESS I NG. 5.’
.‘a CR NEW LINE ; TERMINATES THE a.’
/5 ENTER ; SHIFT CURRENT LIRE AND *.‘
/5 CR; I/O CTh M; ESTABLISHES IT AS a.’
‘a THE CURRENT I NPUT *.‘
‘a BUFFER. a.’
/a CHAR DELETE BACK SPACE DELETES THE LAST 5.’
‘a CHAR ENTERED . ~ .‘
/5 LINE DELETE NEXT FPIAT DELETES THE CURRENT a.’
‘a LINE. a.’
.‘C CAP TIALIZE FS C FLIP/FLOP USED TO C.’
‘a SET OR CLEAR THE a.’
.‘a TERMINAL INP UT MODE S.’
‘a TO UPPER OR LOWER a. ’
‘a CASE LETTERS •
/5 CLEAR SCREEN FS S CLEARS THE 512 CHAR S.’

DISP LAY BUFFER. a.’
‘a CURSOR LEFT < - —  MOVES CURSOR P08 C.’
‘a ONE POSITION TO THE C.’
‘a LEFT. a.’
‘a CURSOR RIGHT -—> MOVES CURSOR POS a.’

ONE P OSITIO N TO THE a.’
‘a RI GHT. a.’
‘a lIST CMI) SHIFT 115 EXECUTE A lIST 7’ a. ’
.‘C IN STRUCTI ON. FOR a. ’
‘a USE WITH CP ’M DOT. ~~.‘
. ‘a SUBPROCEDURES: ACCEPTS INPUT; CHE CKSLEF TSMAR GIN; a. ’
‘a DELETESCUAR: CLEAESPTRS; ?1TS$CND; 5/
/5 TEBIII NATE $CL ; CAEFL I AGES 1IETURI4 ; S.’
‘a CUAMDELET E ; LINE$DELETE ; CAPI TAL ;*.’
.‘s CLEABSSCREEN ; CURSOR$LEFT; a. ’
‘a CURSORIRIGHT ; CHE CICS CASE; RST$CMD ; *.‘

- • ‘a INPUT: A - TERMINAL NUMEER S.’
.‘* C - ASCII CHAR RECEIVED a.’
‘a OUTPUT; A - TRUE IF CHAR = KEY COMMAND a. ’
/5 CALLED BY TERMS INPUT $CNTh ; a. ’
,a*aaaa*******a****a*******aa**s****a*z*****a*****a**.’

DECLARE (CHAR, T) BYTE ;
DECLARE RESPONSE BYTE ;

ACCEPTS INPUT: PROCEDURE
- 

• 

.‘Saaaaaas*aa**Saa*aaaa*aSS**Sz*SSSSa*S*SSSS**aaaa/

.‘C CHECKS THE TERMINAL’S CURRENT STATUS TO C.’
‘a DETERMINE IF THIS NEW INP UT BUFFER SHOULD BE S.’
.‘* ACCEPTED . IF SO , RETURNS TRUE , ELSE FALSE. C.’
/5 OUTPUT: A - TRUE IS INPUT CAN BE ACCEPTED. a.’

-

• 
/5 ilL — IF A IS TRUE THEN ilL CONTAINS 5.’
‘a THE ADDRESS OF TEENSSTATUS . a.’
.‘aaCaaaSSSCs **S**5***SS*Saa *C5*S**C*SSCSCS **S**a*.’

AlT; CALL (GETSTERI’l$STATUS];
IF (A : : (I BUFF SE IW TY ] ) !ZERO THEN

DO; /5 INPUT BUFFER HAS NOT YET BEEN a. ’
/*PROCES SED ; DO NOT ACCEPT NEW BUFFERS .’

A T ;  CALL ( SENDIBEEP] ;
Al ( FALSE] ;
END

ELSE
Mt  TRUE]

END ACCEPTS INPUT ;

CKECIC$ LE FTSMAR GIN : PROCEDURE ;

‘a CHECKS TO SEE IF CURRENT LINE IS EMPTY . a.’
• ‘a COPIP ARESPTBS RETURNS THE APPROPRIATE TRUE.’ 5.’

‘a FALSE VALUE IN THE A REGISTER. a’
/5 INPUT: DE - ADDRESS OF CURSOR C.’
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‘a BC - COMPUTED OFFSET OF TERM NBR 5/
‘a OUTPUT : A - RETURNED TRUE IF CURSOR I S a.’
‘a PRESENTLY AT LEFT MARGIN. 5’
.‘**a**aa***sa*aaa**s**a***a**********s**a**s***a*.’

ilL’ £ CURRENTSL I NE] +BC ; /aHLz ADD OF CURRENTL INE */
CALL ( CONP ARESPTRS] ; /5 COMP ARE 5/

.‘a CURSOR = CUIIP.ENTSLINE 5.’
END CHECKSLEFTS MARC IN;

CLEA1WI’TR: PROCEDURE ;
.‘CCS*5**C******C****5************************* S**/
‘a SETH THE VALUE TO THE SPECIFIED DISPLAY a.’
/5 POINTER TO ZERO .
.‘a INPUT: ilL - ADDRESS OF THE DISPLAY PTR 5.’
.‘aa***C******CC*a***a******SSS**5*C***5*a*****C**,

Iftffl..)’(A’0) ; EL’EL+l; M(HL) A;
END CLEABSPTR ;

DELETESCRAR: PROCEDURE ;

‘a DECREMENTS TEE CURRENT CURSOR POSITION AIW *.‘
‘C SETS NEW CURSOR POSITION DISP LAY TO BLANK. a.’
.‘a INPUT: DE - ADDRESS OF CURSOR a.’
/5 BC - COMPUTED OFFSET OF TERMiNAL NBR 5/
.‘aa *saasss *ss**a*S***aSx*SC**SSSS*a**S*SS**a*Sa5*.’

CALL ( GETSVALUE] ; ‘C GET CURSOR C.’
HL EL 1; ‘a DECREMENT CURSOR a.’
CALL (STOBESVAL UE] ; /5 SAVE NEW CURSOR POS 5.’
CALL ( GETSDISPLAY$ ADDR] ; /5 REPLACE PRESENT *.‘
PI( EL) ’ ( A ( BLA N K ]) ;  ‘a CHAR WITH BLANK S.’
END DELETESCHAR;

TEBIilNATESCL: PROCEDURE ;
/aa*SSSSCS*5**aaSa aaaaaa*SSSSSSSS*aaasa ***Saa *Sa*,
.‘* TERMINATE THE CURRENT LINE. TUE SAME 5.’
/5 PROCESS ING IS DONE FOR BOTH AR IITS CMI) AN]) a.’
/5 A CARR I AGE RETURN ( CR.) SINCE EACH SPECIFIES *.‘
‘a THE END OF INPUT BY THE USER . a.’
.‘as*aaSssaCsaaSS*aasaaCaa~~~~a~ **aaaS*aaaa*sa*xaa*.’

‘a CHECK CHAR PRESENTL Y BEING a.’
/5 DISPLAYED AT C URSOR POSITION 5.’ —

.‘a P RIOR TO UPDATING P1115 . 5.’
MT ; CALL ( CBECK$CUFISOR] ;

.‘* END OF CURRENT L I N E ; UPDATE 5.’
‘a DI SPLAY PO iNTERS TOrI NEW 1IVTTJT a. ’
.‘a BUFFER AND NEW CURRENT LI  NE. a.’
‘C SET EII DSIBUF F=CU RREII T CURSOR POS a.’

MT ; E L ( EI (DSIBUF FI ;
CALL (GETS INDEX];
EL ( CURSOR] +BC ;
BC DE ; DE-HL;
CALL ( GET*VALUE] ;
D E B C + 1 ;
CALL (STORE$VALUE] : /5 ENDS IBUFF~ CTJRSO R a.’

‘a MOVE CURSOR TO BEGINNING OF a.’
.‘a NEXT L I N E .  ilL CONTAINS THE a.’
.‘* CURRENT CURSOR POSITION . 5.’

IF (A’CHAR : A;:(ENTER]) !ZEFLO THEN
DO; /5 CHAR IS EITHER NEXT LINE OR IIT S CM]) C.’
BC ’64; HL’HL+BC ; ’CAD D 64 TO CURRENT P OS;a .’
L : (A : L 8 O C0R ) ; /CTUEN CLE AR LOWER 6 BI TS *.’
A’ T;
CALL (UPDATESCURSOR];

.‘s SET CURRENT L I N E  NEW CURSOR F05s.’
A’T; UL:(CURRENTSLINE];
CALL C GETSINDEXJ ;
UL’(CUIISOR]+BC :
BC DE; DE :EL ;
CALL (GETSVALUE];
DE =B C ÷ 1 ;
CALL ( STORESVALUE] ; .‘aCUIUIEMTSLINE CURSORa,
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END ;
END TERIIINATESCL;

MTSSCIW: PROCEDURE ;
.‘a*s*Caas*aaasaa*sasa*aaa*aaa*aaa*aa*aa*aa*aaaaas.’
/5 CHECK TO SEE IF THIS INPUT CAN BE ACCEPTED. 5.’
/5 IF SO, SET TERII$ STATUS TO !ITSSCI’IDSREADY AND 5’
.‘a SET MCP B IT IN TASK CONTROL TABLE TO ENSURE C.’
‘a NC? IS CALLED BY THE MONITOR TO PROCESS THIS a.’
.‘a ~~ COMMAND. a.’
.‘*a**CCSSCSSCC*a***5a*CC******SSSC************* *a.’ -

•

CALL ACCEPTS INPUT;
IF ( A ’ ) ) A )  CY THEN

DO; .‘* ACCEPT INPUT BUFFER 5.’
M( ilL) ‘( A’ ( wrseCrIDSIIEADYfl
B O; C ( A T) ;
~~~ (TCT$STATUS] + BC;
M(HL) (A’M(UL) \ 2 ) ;
CALL TEPJIINATESCL;
END ;

EN]) PfFSSCI~lD;

CABAl AGESRETURN: PROCEDURE ;
/ aa **aas aCSaaa *Ss*aaSsSa*Saa *aCS*5 *Saaaas as *aaaa *. ’
.‘* USER HAS TERMI NATE CURRENT LINE . CHECK TO a.’
‘a SEE IF NEW INPUT BUFFER CAN BE ACCEPTED . I F S.’
.‘* SO, SET TERMSSTATUS TO I IT PUT $WAI TING AND a. ’
/5 TERMINATE CURRENT LINE.  5.’
.‘5*a**C5*a**S*****SC**a*C************S***********.’

CALL ACCEPT S INP UT ;
IF ( M > > A) CY THEN

DO; /5 ACCEPT INPUT BUFFER a.’
PI( HL) (A [ INPUT$WAITING]);
CALL TERM I NATESCL :
END ;

END CARR I AGESRETUR N ;

CHARIDELETE: PROCEDURE ;
.‘aaCaaa*SC*aSaaaaaasCsaSaaSSsaa*ass*aaaSa*Sasaaaa/
/5 CHECK TO ENSURE THAT CURRENT LINE IS NOT a.’
/5 EMPTY. THEN DELETE THE PREVIOUSLY ENTERED C.’
‘a CHAR. a.’
.‘C INP UT: DE - CURSOR OFFSET ADDRESS C.’
.‘a*Saaaaaaa**C**aaa*sassa*xaxaasaaa*xaaaC*aa*a*Ss.’

CALL CHECKSLEFTS MARC IN ;
IF ( A = > > A )  CY THEN

DO ; .‘* CURRENT LINE EMPTY a. ’

CALL £ SENDSBEEP] ;
END

ELSE
DO; ‘C DELETE CHAR 5’
A:T; CALL ( CHECK$CtJRSOR] ;
MT; HL (CURSOR] ;
CALL ( GETSINDEX] ;
CALL DELE TESCHA R ;
END ;

END CHARSDEL ETE ;

L IJE SDELETE : PROCEDURE ;

‘a CHECK TO ENSURE TEAT CURRENT L I N E  IS NOT C.’
/5 EMPTY . IF  NOT , TEEN DELETE THE CURRENT L I N E . *.’
.‘C INPUT : DE - CURSOR ADDRESS OFFSET a.’
f**SCSCSSSSCSSSSCSaaS*SaaSa*CSC *C***SCSCCSSSSSCC *,

CALL CHECKSLEFT$MARCIN ;
IF ( A ’ > > A) CY THEN

DO; ‘a CURRE NT LINE EMPTY C.’

I
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A’T;
CALL (SEND$BEEP] ;
END

ELSE
DO;
A’T: CALL ( CRECK$CURSOR] ; A’O;
DO WH I LE ( A ’> ) A )  ‘CY;
A’T; HL’( CURSOR] ;
CALL (GETS INDEX] ; /5 GET CURSOR OFFSET a ’
CALL DELETESCRAR ;
A’T; HL (CUBSOR];
CALL ( GETS INDEX] ;
CALL CHECKS LEFTSMARG IN;
END;
END ;

END LINE$DELETE;

CAP ITAL: PROCEDURE ;
.‘CCS*a**SS**S555**a*****5***SCSCC*CC*SCSS**S**a**.’
/5 SET Oft CLEAR THIS TERMINALS CAPITALIZE FLAG. a. ’
.‘***********C*SSCCCSS*SCC***SSSC**S5**S*5****S**S.’

B:0; C ’ ( A T ) ; HL (CAP I TAL I ZE]+BC ;
M( RL ) ’ (A ’ M( RL) \\t);
END CAP I TAL ;

CLEABSSCREEN : PROCEDURE ;
.‘CCS*C*SCSCS5*SCCCSS*S$5**S$SS*5*SCS****S55*SSC*a/

‘a CLEARS THE 512 BYI~E DISPLAY BUFFER AN]) a. ’
/5 REINITIALIZES THE DISPLAY PO I NTERS . C.’
/5 INPUT: EL - CURSOR ADDRESS C.’

CALL CLEA1WPTH; /5 R E I N I T I A L I Z E  DISPLAY S.’
A: T; ilL’ ( CURRENTSL I NE] ; /5 PTRS AND TERM I NAL C.’
CALL ( G,ET$INDEX] ; ‘5 STATUS . S.’
CALL CLE.ABZPTR ;
A T ;  ilL’ [ NEXT$CHAR] ;
CALL t GETS INDEX);
CALL CLEARSPTR ;
A’ T; CALL (GETSTERM$STATUS];
I’R ilL)’ (A : t IBUFFSEMPTY));

/5 CLEAR TEE DISPLAY 5/
M’T; RL’(DISPLAYSBASE];
CALL (GETSINDEX];
CALL (GET$VALUE]; /5 DISPLAY SBASE PTR IN ilLs.’
BC ’O ; DE S12; /5 SETUP INPUT PARAMETERS FOB. 5.’

/5 (BLANKSDISPLAY] PROC S.’
CALL ( BLANK$DI SPLAY ] ;

‘a RESET SWA1’SPOS TO CUHSOR$CHAR S.’
B:0; C ’(A T) ;
EL : [SWAFSPOS ] +BC;
I1( BL) ( A’ ( CURSORICRAR]);
END CLEARSSCREEN;

CTJRSORSLEFT: PROCEDURE ;

. ‘a MOVES THE CURRENT CURSOR POSITION BAC K ONE. *‘/5 CHECKS TO ENSURE THAT CURSOR IS NOT ALREADY C—’
‘a AT THE LEFT MAR GIN OF CURRE NT LI NE . 5/

‘5 INP UT: DE - CURSOR ADDRESS
.‘**SSCSSSSC**SSSSSSCC *aS*SCSC*aSS*CSSSSSS**saS*CC/

CALL CHECKSLEFTSMARG IN;
IF (A >)A) CY THEN

DO; /5 AT LEFT MARGIN;  SEND BEEP */
A’
CALL (SEND$BEEP] ;
END

ELSE
DO; /5 DECREMENT CUR SOR Cf

• A’T; CALL ( CHE CK ICURSOR ] ;
A:T ; EL (CURSORJ ;
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CALL ( GETS INDEX] ;
CALL (GETSVALUE];
HL’HL— l;
CALL ( STOIIE$VALUE) ;
END ;

END CUBSORILEFT;

CURSOR*RIGUT: PROCEDURE;
/**5CaS55S*S*S5CCSS*S*SSS****5~ 55~~ *SS**C**SSC*S5/
/5 MOVE THE CURRENT CURSOR POSITION FORWARD ONE .*/
‘a INPUT : RE - CURS OR ADDRESS a.’

A’T; CALL (CHECKPCURSOR];
A’T; HL (CURSOR] ;
CALL ( GET SINDEX ] ;
CALL (GET$VALUE3;
EL: HL+ 1; .‘* SETUP NEW CURSOR POS 5/
A T ;  CALL ( UPDATE$CUIISOJi.] ;
END CURSORSRIGHT;

CHECKSCASE: PROCEDURE ;
.‘*5*5a*XCSS5*SC*5555SaCSS5 ****5S**S5S5**5S$~~~5XSS.’
. ‘a USES A CASE STATEMENT • I NSTEAD OF ELSE DO • a.’
.‘z TO CHECK FOR THE LAST FOUR KEY COMMANDS . IF 5.’
.‘a NOT, RESPONSE IS SET TO FALSE. (NOTE: CASE a.’
/5 STN’F MUST BE USED TO GET AROUND I~fl..8e 

• S P ARS E C.’
/5 STACK OVE RFLOW , CAUSED BY TOO MANY • IF THEN S.’
‘C ELSE DO’ STPITS . a.’
/5 INPUT: DE - CURSOR ADDRESS a.’
.‘**S****C***C**S*C*Z*C**C~ **C***S555*CS**55***555. ’

H 0 ;  L ’(A CHAR- OA lH) ; ‘S SETUP CASE OFFSET C.’
IF ( A : : 0 )  PLUS 8 ( A : : 4 )  MINUS THEN

DO CASE ilL;
CALL CAPITAL ;
CALL CUBSOII*LEFT;
CALL CURSORSRIGHT ;
DO; ilL’ DE; CALL CLEARSSCREEN ; END ;
END

ELSE
RESPONSE’(M (FALSE ]) ;

END CHECKSCASE;

RST$CPID: PROCEDURE ;

‘a SET lIST BIT IN THE TASK CONTROL TABLE SO C.’
/5 lIST 7 IS EXECUTED DY MONITOR. S.’

B 0; C (A :T) ;
IIL’( TCTISTATUS] + BC;
M(UL) (AM( HL) \ 1011) ;
EN]) BSTSCND ;

.‘*CSS*****C*S*S*5*S*S******S***SCaa***** C55*C5***.’
‘a START OF KEY$COMMAND PROCESS ING a.’
.‘*SC*C*C***SSC*******5**S***5**C*C*a*55*5*5***5**.’

T’A; CHAR ’ ( A’C) ; ‘a GET INP UT PARAMETERS C.’
RESPONSE (A ’( T RU E ] ) ;  /5 I N I T I A L I Z E  RESPONSE - 5 . ’
A’T; EL’ ( CURSOR] ; /5 GETS INDEX PARAMETERS 5.’
CALL (GETS INDEX] ; ‘S GET CURSOR OFFSET ADDRESS*’

IF (A ’ CHAR- ( N TS$CMD)) ZERO TEEN ‘a MIS CMD C.’
CALL !ITSSCND

ELSE DO:
IF (A ’CRAR ; A : : ( C R ] ) ZERO \

(A::EENTERfl ZERO THEN ‘a NEXT L I N E  OR C.’
‘a ENTER DEPRESSED *.‘

CALL CARR I AGESRETU RN
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ELSE DO;
IF (A’CHAR-( CHARIDELETE) ) ZERO TEEN

CALL CHARI DELETE ‘a CHAR DELETE CPU) C.’

ELSE DO;
IF (A’CHAFt— (LINESDELETE]) ZER O THE N

CALL L INESDELETE /C DELETE LINE CPU) *‘

ELSE DO;
IF (A’ CHAR- ( RSTSCPID] ) ZERO TEEN

CALL RST$CMI) ‘a RESTART 7 CPU) a.’

ELSE
CALL CHECKSCASE; /5 USE CASE STPIT TO C.’

/5 CHECK FOR REMAINING 5.’
/5 KEY COMMANDS .

END ; END; END ; END; /5 END OF ELSE DO’S a.’
A’ RESPONSE;
END KE Y$CO MMAN D ;

TERMS INF UT$CNTL: P ROCEDU RE ;
.‘*5*CSSS*SS*S5*5*5*C*****5*5**a******SS*****S**a*CC**.’
/5 CONVERIS THE INPUT MATRIX CODE TO A S CI I ;  CHECKS a. ’
.‘a FOR CAP IALIZA TION AND CONVERTS LOWER TO UPPER C.’
/5 CASE LETPEBS I F REQU I RED; CHECKS FOR P115 KEY a. ’
/5 COMMANDS; IF NOT A KEY CPU) THEN THE CHAR IS 5.’
/C DI SPLAY AT THE TERMINAL AND CURSOR INCREMENTED. C.’
/5 INPUT: C — MATRIX CODE a. ’
‘a E — TERM I NAL NUMBER C.’
‘a CALLED BY: TEBPIINAL$HLDR ( INTERRUP T PlOD) a. ’

DECLARE ( CHAR , T) BYTE ;

T (A ’ E ) ;  /5 SAVE TER MINAL NUMBER 5/

‘S CONVERT MATRIX CODE TO A S C I I  *.‘
B 0 ;  EL ( A S C I I ] + B C ;
CHAR’ ( A’ N( EL)

/5 CHECK FOR CAPITALIZATION S.’
D 0 ;  HL (CAP I TAL I ZE] +DE ;
IF (A ’ M( HL) ; A : : 0  ‘ZERO 8 (A ’CHAR-6 1H) PLUS

8 (MCRAR-7Bli) MI NUS THEN .‘* CONVERT TO C.’
CHAR’ ( A CRAR 2011); .‘a UPPER CASE LETTER a. ’

/5 CHECK FOR ANY KEY COMMANDS a.’
C’(A’CUAR); A’T;
CALL KEYSCOMNAND;

/5 A REG RETURNED TRUE IF KEY CM]) FOUND 5.’
IF (A ’ >~~A) ‘CY THEN ‘a DISPLAY CHAR C.’

DO;
A’T; CALL (CBECK$CURSOR];
A’T; HL (CUBSOR] ;
CALL ( GETS INDEX ] ; ‘a GET CURSOR OFFSET S.’
CALL C GET$DISPLAYSADDR 1 ;

CHAR)
/5 UPDATE CURSOR POSITION BY ONE . BC WASS.’
.‘a RETURNED FRO M GET SDISP LAYS ADDR SET 5.’
‘a TO THE VALUE OF CURSOR.

EL’ BC+ 1 ;
A’ T; CALL ( UPDATE$CTJBS OR ) ;
END ;

END TERMS INPUTSCNTL;

EOF

.‘C**** TERMINAL I NTERFACE SYSTEM FUNCTIONS ***5*ax*/

.‘*CCC *C*CCS******C*SSSS5C**S**S*55***5S5*5CSSS*C55*C*/
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(MACRO IBUFF$EX’IPTY ‘0’ 3
( MACRO I!ISSCIIDSREADY • OF OR ’
( MACRO CR 00H I
( MACRO LF ‘ OAR ’

/555555*5*5*5*5*55S**5*CCS~cSSS*5SS5***5a* ****x**S5*5*.’
/55*5* INTERNAL AND EXTERNAL LI NKAGE MACROS 5*5* 5*5.’

[ INT GB TB) (GB : 0] (TB : 100011]

(MACRO TASK ‘MU HEX GB + 3E80R] ) ‘3

( MACRO PrrSSPIESSAGE ‘(HEX TB + Ou Ch ]’
[ MACRO SIZESPIESSAGE ‘(HEX TB + OICFH]’
[MACRO CURSOR ‘[flEX TB + 0 I D ~~H]
(MA CRO CURRENTSLINE ‘(HEX TB + OI D DH ] ’
[ MACRO NEXF$CRAR (HEX TB + 0 1E~fi]
[MACRO END$IBUFF ‘[HEX TB + OI ED E ] ’

[ MACRO CONPARE$PTBS ‘‘UEX TB + 0213 11] •
[ MACRO CONVERTS NUNB1I$TO$ASC I I  [HEX TB + 0231 H] •
( MACR O GETS INDEX ‘[HEX TB + 024CR] ’
[MACRO GETSVALUE ‘[HEX TB + 02~ 91I]’
[ MACRO STORE$VALUE ‘[HEX TB + 026211] ’ 1
( MACRO MOVESDYTES [HEX TB + 026B11] ’
( MACRO SWAF$CURSOR • [ HEX TB + 027E11] ’

( MACRO BLAiKSDISPLAY (HE X TB + 02A3H ) ‘ 1
( MACRO CHECKSCURSOR ‘(HE X TB + 02D011] ’)
( MACRO GET$DISPLAYSADDR ‘( H E X  TB + 02B711]’]
( MACRO GET$STATUS$ADDR ‘[HEX TB + O 2EC H ]’ ]
[ MACRO GETSTERN$STATUS [HEX TB + 02F9H ]
[ MAC RO UPDATESCURSOR ‘[HEX TB + 03C2H ] ]

BL I NKSCTJRSORS: PROCEDURE;

.‘S SWAP S THE CURRENT CONIENTS OF CURSOR( 1 WITH a.’
/* SWAFSPOS ( I )  FOR EitCfl TERMINAL ( I :0 TO 3) • 5/

.‘a CALLED BY: TI PIERSHDLR ( I  NTERRUPT M OD ) 5.’

DECLARE I BYTE ;
I’(A’3) ;
REPEAT;

EL’ I CURSOR] :
CALL ( GET S INDEX];
CALL [GETSDISPLAYSADDR];
A’ I ;  CALL [SWAP$CURSOR] ;
I ’(A ’ I — l ’ ;

UNTIL (A ::0) MINUS ;
END BLINK$CURSOHS;

CLEARSSTATUSSLINE : PROCEDURE ;

/5 CLEARS THE STATUS LINE OF THE SPECI F IED TERflINAL .~~//5 INPUT : A - TERMINAL NUMBER 5/
‘a CALLED DY: MTS$IPL ( MONITOR NOD) ; 5/

/C BUMP ( SERVICE NOD ) ; 5/

CALL [ CET$STATTJS$ADDRj ;
BC ’O; DC 64; /5 SETUP P ARAMETERS FOR C.’
CALL [BLANK$DISPLAY] ; “5 BL AN K R DI SPLAY PROC 5/

END CLEAR$STATUSILINE ;

MTSSPISC: PROCEDURE :
- 

-
~

- - ‘* CONTROLS THE PITS MESSAGE DISPLAY F I E L D  ON TilE ~
/5 STATUS L I N E  OF THE TERMINAL ~ F E C I F I E D  BY TASK . */
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/5 TEE PITS MESSAGE FIELD STARTS AT POSIT ION 46 AND C.’
‘a UTILIZES THE REMAIN ING 16 BYTES FOR WI’S MESSAGES a.’
/5 (SEE W1’SSMESSAGE DATA) . a.’
‘a INPUT: E - (TI’S MESSAGE NUMBER. C.’
‘a CALLED DY: BUM? ( SERVICE NOD) ; 5.’
‘a PRINTERSHDLR ( INT NOD) ; 5/

‘a M I N I S D I S K  ( MONITOR NOD) ; S.’
/5 RECOVER (MONITOR PlOD) ; C.’
/5 BUMPSTASK ( MONITO R MOD ) ; a.’
.‘5*SSSSSSC****5****aC **a*C*55****S**5**C55**SSSS*SSSS/

DECLARE NSGNO BYTE ;
MSGNO’ ( A’E) ;
A~ (TASK] ;
CALL ( GETSSTATUS$ADDR] ;
BC’48; /5 P11’S MBG FIELD OFFSET FROM*/

‘a STATUS BASE ADDRESS 5/
A’MSGNO; E 4 ;  C Y O ;
REPEAT ; ‘5 CONF UTE OFFSET INTO THE a.’

/5 MTS$MESSAGE DATA VECTOR 5.’
UNTIL ( E ’ E — I )  ZERO ;• DE (HL’RL+BC) ; /5 SETUP PARAMETERS FOR a.’
B’O ; C A ;  /5 [ NOVESBYTES ] PROC s.’
HL’[PITS$IIESSAGE]+BC ;
DC ’16; CALL [P1OVESDYTES] ; /5 DISPLAY NSG s/
END MTSSNSG;

SIZE , NSG: PROCEDURE ;

‘a CONTROLS THE DISPLAY OF THE C URRENT MEMORY SIZE a. ’
‘a ON TUE STATUS LINE OF TEE TERMIN AL SPECIFIED BY a.’
. ‘a ‘TASK’ . TUE SIZE MESSAGE STARTS AT P OSITION 40 *7

• ‘C AND HAS THE GENERAL FORMAT : a.’
7* 40 47 a. ’
/5 a. ’
‘a NRK PITS E.G. 16K PITS S.’
/5  a. ’
/5 WHERE S.’
.‘* ‘NR’ IS THE CURRENT MEMORY SWAP SIZE *7
7* ALLOCATED TO TEAT TERMINAL USER. a. ’
7* THE RANGE IS FROM 0 TO 48K. THE INPUT MEMORY C.’
‘S SIZE N UMBER IS CONVERTED TO A S C I I  FOR DISPLAY . C.’
/5 INPUT : A - MEMORY SIZE a.’
‘a CALLED BY: SiZE (SERVICE NOD): a. ’
‘S LOGIN (SERVICE MOD); a.’

RECOVERZSTATUSSLINE (MONITOR MOD) ; 5/

DECLARE IIENS SIZE BYTE ;
PIEN$S IZE A;
A’ ( TASK] ;
CALL ( GET$STATUS$ADDR] ;
BC ’40 ; /5 SIZE NSG FIELD OFFSET 5/

llL’ffL~BC; /5 UL ’STARTING ADDRESS OF 5/
/5 SIZE MBC F I E L D  ON STATUS 5/
/5 LINE. 5/

A NEPISS IZE ;
CALL (CONVERTSNUTIBH$TO$ASC II );
N(EL)’(A’B); EL HL+1; /5 DISPL A Y MEMORY SIZE 5/
M(IIL)’(A’C): DE’HLi~1; .‘-~ SETUP PARAMETERS
HL (SIZESNESSAGE) ; ‘a F OR I NOVESBYTES] PROC s ’
BC’6: CALL ( MOVESBYTES] ; /* DISPLAY REST OF Si

/S SIZE MESSAGE 5/
END SIZE SMSG ;

STATUSSPIS G : P ROC EDURE :

‘a CONTROLS THE STATUS DISPLAY. POSITIONS 0 THRU 3’) a’
‘a OF THE TERMINAL STATUS L I N E .  IT ILAS TUE 5/
/5 FOLLOWING GENERAL FORMAT: a -’
‘a 0 39 C~
/5 */

A’ NOr R NO r C ’ NOr D’ (lOrE’ (lOr F’ NOrG’ NOr i~ ~fflr 5/
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/5 ——— ———— ———‘-—— 5/
/5 WHERE 5.’

THE LETTER ON THE LEFT OF THE EQUAL SIGN C.’
/5 SPECIFIES TEE DRIVE . C.’
7* ‘ NO ’ IS THE DISK NUMBER (0-31). 5/
/5 ‘ r ’ IS AN OPTIONAL PARAMETER WHICH IS 5.’
/5 DISPLAYED WHEN THE ATTACHED DISK IS A
/5 RESTRICTED C r )  READ ONLY DISK.  C.’
. ‘a THE TERMINAL IS SPECIFIED BY ‘TASK’. a. ’
7* INPUT : A — ASCII CODE FOR RESTRICT (r) , 5.’
75 OR BLANK ( SPACE ) . C.’
/5 B - DRIVE NUMBER ( MUST BE CONVERTED TO 5/

A LETFER FOR DISPLAY ) . S.’
/5 C — DISK NUMBER (RANGE 0—31; MUST BE 5.’
/5 CONVERTED TO A SCII  FOR DISPLAY ) .
7* CALLED BY: LOGIN (SERVICE NOD); 5.’
‘a ATTACH (SERVICE MOD): a. ’
‘a RECOVE HS STATIJSSL INE ( MONITOR MOD ) ; *.‘
/SaS*SSSS*SS*SSS*Sa*5***S5*Sa*SSS***5**5****SSSSSS5*5.’

DECLARE ( RESTRICT, DRIVE$LTR , D ISK$NR) BYTE ;
/5 GET INPUT PARAMETERS a.’

RESTRICT A; DRIVESLTR ’(A B) ; DISK SNR’(A C) ;
A~ (TASK]; CALL I GET$STATUSSADDR] ;

.‘* COMP UTE THE APPROPRIATE STATUS S.’
/5 BASE OFFSET TO DETEBM I NE WHERE a. ’
‘a TO DISP LAY THIS STATUS INTO 5/

C’O B’ ( A’DRIVE$LTR);
DO WH I LE ( A : : 0 )  !ZERO;

C’(A’C+S);
B (A ’B—l);
END;

HL’HL+BC; .‘S SETUP ADDRESS FOR STATUS P15G. C’
/5 DISPLAY DRIVE LETTER C.’

M(HL) (ADRIVESLTR +41H);
EL’ EL+ 1;

/5 DISPL A Y EQUAL SIGN C.’
M( ffl .)  (M ‘~~~ 

• )
BL’HL+l; A’DISKSNR ;

/5 CONVERT AND Di SPLA Y DISK NUMBER C.’
CALL [CONVERT$NUNBRS TO$ASC I I ] ;
M (H L ) ’(A ’B ) ; HL HL+ 1;
M(ELJ (AC ) ; HL:HL+L;

/5 DI SPLAY RESTRICT 01% BLANK BYTE C.’
— M( EL)’ A’ RESTRICT );

END STATUS$MSG;

TERIIINAL$STATUS : PROCEDURE ;
.‘CC*5****C5*S**S5*5S5S5S55S5~~5555555S$SC*S**5*CS*CC5 S.’
/5 PROVIDES THE INTERFACE POINT FOR OTHER (TI’S SYSTEMS’
‘a FUNCTIONS . RETRIEVES THE CURRENT TERMINAL STATUS S.’
.‘* FOR THE TERMINAL SPECIFIED BY ‘ TASK’ . S.’
‘a OUTPUT: A - SET TO THE TERMINAL STATUS (EITHER a.’
‘a I NFU T SWAI TING ; MTSSCND$HEADY; OR C.’
‘a I DUFF$EM?TY) DY GET$TERIISSTATUS PROC .*.’
‘a CALLED BY: WRITESTERMINAL ; NT S(SERVICE MOD) ; a.’
‘C READ$TERPIINA L ; S.’
/5 PITSI IFL (MONITOR NOD) ; 5.’
******** C****** ******5************* S**C************C.’

A: (TASK]:
CALL [ GET*TER]’l$STATUS] ;
END TERMINAL$STATUS ;

READITERNINAL : PROCEDURE :

/5 GETS THE NEXT CHAR FRO M THE TERMINAL INPUT BUFFERS.’
a SPECIFIED BY ‘ TASK’.
“a IT IS ASSUMED THAT THE CALLING PROCEDURE HAS *-
7* CHECKED TERMINAL STATUS TO ENSURE INPUT IS 5.’
/5 W A I T I N G  PRIOR TO CALLING RE AD$TERMINAL . a’
/5 A TEST FOR END OF (BUF F IS MADE AIID IF SO, A 5/
7* ‘CR’ CHAR I S RETURNED: THE TERMINAL STATUS IS SETS,
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/5 TO E~~TY; AJ~D THE NEXT$CHAR PTR IS SET TO CURRENTs.’
/5 LINE.
/5 IF NOT AT END OF IDUFF , THE NEXT CHAR IS RET URNEDS/
/5 AND THE NEXTSCHAR PTH INCREMENTED.
/5 OUTPUT : A - CHAR OR CR a.’

• /5 CALLED DY: IITS ( SERVICE NOD) ; PITSSJFL ( M O NI TO 1U;a. ’
MONITOR (MONITOR NOD); 5.’

/**S5***aa*SS*S*5S**S5*a*C*S**SSSSSSa***S5**S*******a/
DECLARE CHAR BYTE;
DECLARE PTR(2)  BYTE ;

A~ (TASK]; (IL’ ( NE,XTSCUAI%];
CALL (GETS INDEX]; ‘a 0E ADDR OF NEXTSCRAR PTh a.’
(IL’ I ENDS I DUFF] +DC; .‘* (IL’ ADDR OF ENDS (DUF F FTR a.’
CALL (CONPARESPTRS]; .‘* NEXT$CHAR ENDS IBUFF ?? a. ’
IF ( A > ) A )  CY TEEN

DO~ /a  AT END OF (BUFF , SET
/a NEXTSCUAR = CUBRENT$L (NE 5/

A’ [ TASK] ; EL’ C CUIUIENI’SL INE ] ;
CALL I GETS INDEX];

CALL ( GET$VALLTEi ; /5 EL’ CURRENT$L I NE VALUES.’
DE ’BC+l ;
CALL (STOEESVAUTE];

‘a UPDATE TERMINAL STATUS a’
CALL TERMIIi AL$STATUS ; /5 RETURNS (IL’ ADDR *7

/5 OF TERMSSTATUS. 5/
M(HL)(A [IBUFFSEMPTY]):

/5 RETURN ‘CR’ TO CALLER a. ’
CHAR’ C A= C CR] )
END

ELSE /5 NOT AT END OF IBUF F S.’
/5 RETURN TUE CHAR a.’

DO;
A= C TASK]; EL’ C NEXTSCHAR] ;
CALL ( GETSINDEX] ; 7* GET AND SAVE C’
PTR EL; /5 NEXTSCUAR OFFSET 5.’
CALL (GET$DISPLAY$ADDRi ’,
CHAR’ (A  M( E L ) ) ;  /5 RETURN CHAR 5/

7* INCREMENT NEXTSC EAR S.’
DE’(EL’PTR+l); ‘a SETUP (STORE$VALIJE] a. ’
EL’BC+l; .‘5 PARAMETERS a. ’
CALL ( STOBE$VALUE] ;
END ;

A CUAR ; /5 RETU RN AP P RO PRIATE RESPONSE 5.’
END READ$TERMINAL ;

WRITESTERMI HAL: PROCEDURE;

.‘a DISPLAYS THE CHAR AT THE CURRENT CURSOR POSITION 5.’
/C OF THE TERMINAL SPEC I FIED BY ‘ TASK’ . IT CHECKS *7
/5 FOR TWO SPEC I AL CHARACTERS WHICH AF F EC T THE 5/

• ‘a DISPLAY CURSOR POSITION .
/5 ‘ CR’ RETURNS TEE CUR SOR TO TEE BEGINN I NG OF TUE *7
/5 CURRENT D ISPLAY L I N E .  ‘LF (‘lOVES THE C URSOR DOWN 5’
‘a TO THE NEXT LINE.  a.’
/5 FOR ALL OTHER CHARACTERS , THE CHAR IS DISPLAYED C’
/5 AND TUE CURSOR PO SITION IN CRE MENTE D. a. ’
/5 PRIOR TO OUTPUT , THE CURREN T C URSOR DISPLAY 5.’
/5 ADDRESS IS CHEC KE D TO ENSURE TEAT THE CURSOR CHARS’/5 IS SAVED . OUTP UT OF CHARACTERS IS DONE UNDER *‘
‘a I NTERRUPT LO CKOUT TO ENSURE TEAT SWAPP I NG BY 5/
‘5 DLINKSCU ’HSORS PROC IS NOT DONE . a’
/5 SUBPROCEDURZ : TJPDATESPTftS : *7
/5 INPUT : E - A S C I I  CODE OF C HAR TO BE DISPLAYED a.’
‘S CALLED BY: MTS ( SERVICE PI OE) , a,
75 MTS SIPL ( M ONITO R NOD); 5/

.‘5*************a********S***5******C5***5’a******5***/
DECLARE CHAR BYTE ;
DECLARE SAVESCURSOR (2) BYTE;
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UPDATE*PTRS: PROCEDURE ;
.‘a**a*********CC****aa***CSS**Saa**CCaSS*Ca**aC**/

1* AFTER THE DISPLAY OF EACH CHAR TUE CURRENT a.’
ta LINE PTR AND NEXT CHAR PTR ARE ALWAYS SET TO *7
/5 NEW CURSOR POSITION . ADDITIONALLY, THE C.’
.‘a TEEJIINAL’S STATUS IS SET TO (BUF F EMPTY .
/Ca***C*****SSa*SSS**a**SSSS***SSSC**Sa***C*****C.’

/5 GET CURSOR POSITION
M(TASK] ; HL (CUIiSOR];
CALL C GETS INDEX];

.‘* SET CUBBENTSLINE = CURSOR
BC’ ( EL’ C CUBRENT$LINE] +BC);
CALL C GETS VALUE ] ; 7* EL CURSOR VALUE C.’
DE ’BCPI ;
CALL C STORES VALUE] ; .‘* CURBENTIL I NE’ CURSOR S.’
SAVE$CUBSOR (IL;

/5 SET NEXTSCHAR = CURSOR a.’
A C TASK] ; ilL’ I NEXT$CEAR] ;
CALL C GETS I NDEX) ;
(IL’ SAVE$CUHSOR; DE’ DE+ 1;
CALL I STORESVALUE] ; ‘a NEXT$CHAR CURSOR a.’

‘a SET TERMINAL STATUS = EMPTY *7
CALL TE1~XINAL$STATUS ;
M(UL)(A’EIBUFF$EIIPTY]);
END UPDATESPTRS;

.‘a**55**SaaSaS*SS*S**SSSS**SSSSSSSSS *****S**S/

.‘* START OF WR I TESTEIU’IINAL PROCESSING 5.’

DISABLE ;
C H A R ( A E ) ;
A C TASK] ; CALL (CEECKSCURSOR];
M (TASK] ; ilL: I CURSOR] ;
CALL (GETS INDEX) ;
IF (A ’CUAR-(CR] ) ZERO THEN

DO; /* CARR I AGE RETURN a.’
• CALL I GETS VALUE] ; .‘* UL= CURSOR S.’

L (A L 8 OCOII) ; ‘a GET LEFT MARGIN a.’
END

ELSE
DO;
IF (A C E A R —  C LF) ) ZERO THEN

DO; /5 L I N E  FEED
CALL C GETS VALUE] ; 75 HL’CUHSQR C.’
BC’64; HL’HL+BC ;
EN))

ELSE /5 DISPLAY CHAR a.’
DO;
SAVESCUBSOR’ ilL;
CALL I GET$D ISPLAYSADDRI ;
MC EL) ( A’ CHAR)
DE’ C HL’SAVESCUBSOR);
CALL C GETS VALUE ]
(IL’ HL+ 1; /5 INCREMENT CURSOR a.’
END ;

END ;
/5 EL REG HOLDS NEW CURSOR POSITION a. ’

A (TASK] ; CALL C UPDATE$CURSOR];
ENABLE ;

/5 UPDATE OTHER DISPLAY PTRS 5.’
CALL UPDATE$PTRS;
END WRITE STERNINAL ;

EOF
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/a*******a*z*aaaS***aSSS*CS*SSS*5SCSSS**S***S*CCaCa*CCS/
/5 DEBUG NODULE
.‘C***saS*****5*****S5S55a *SSC*SSSSSSS****aaSS**5**a*C5a. ’

5/

/5 THIS MODULE PROVIDES THE FACILITY FOR. I NTERACTIVE 5.’
.‘* DEBUGG I NG OF WI ’S. TEE DEBUGGER MODULE WAS DEVEL- *,
‘a OPED TO REPLACE THE SYCOR HARDWARE DEBUGGER DUE C.’

• ta TO ITS QUESTIONABLE HARDWARE REL I ABILITY AND LIII- C’
‘a ITED DEBUG CAP ABILITY.  5’
/5 a/
/5 THE DEBUG NODULE IS DIVIDED INTO FOUR BASIC SUB- a. ’
/5 MODULES :
7* C.’
/5 C I) DEBUG ENTRY AND COMMAND PROCESSOR */

C.’
THIS SUBMODULE CO NTA IN S THE ENTRY PO INT FOR 5.’
THE DEBUGGER AND THE LOGIC TO SAVE THE MACHI NE S.’
AND WI’S PROGRAM STATES . THE COM MAND PROCESSOR C.’

.‘s INTERP RETS THE DEBUG COIIII AND REQUESTED AND a.’
‘a TRANSFERS CONTROL TO THE APPROPRIATE DEBUG a. ’
‘a PROCESSING PROCEDURE . - a’

5,

/5 (2)  DEBUG UTILITIES
. ‘a a,
.‘a TH IS SUBMODULE CONTAINS ALL UTILITY P ROCED URES *.‘
.‘* USED BY TUE DEBUGGER. a. ’
.‘S 5.’
‘a (3)  DEBUG PROCESSING PROCEDURES a.’
/5 5.’

‘a THIS SUBMODULE CONTA I NS TEE ROUTINES TO P RO- a ’
‘a CESS THE FOLLOWING DEBUG COMMANDS : DISPLAY (D) S.’
/5 FILL (F) , GO (C) , GO WITH INTERUPTS D IS ABLED 5.’
‘a (H), MOVE (N) , SET (5)  AND EXAM I NE REGISTERS S.’
‘a CX) . TUE EXIT POINTS FROM THE DEBUGGER ARE S.’

CONTAINED W I T H I N  THE G AND U RO UTINES . a ’
/5 5/

.‘* (4 )  DEBUG PROCESSING PROCEDURES - DISK I/O a.’

.‘S a. ’
THIS SUBMODULE CONTAINS THE ROUT I NES TO PRO- a’

‘a CESS THE FOLLOWING DEBUG COMMANDS : M I N I — D I S K  5’
/5 BINARY INPUT ( I ) , M I N I - D I S K  BINARY OUTP UT (0)  C’
. ‘a AND READ HEX FORMAT (R ) . Si’
.‘a C.’

5.’

/5 DEBUG COMMANDS a. ’
7* 5/

.‘C THE DEBUGGER CAN HE ENTERED AT ANY TIME BY PROGRAM a.’
‘a EXECUTION OF A (IST 2 INSTRUCTION. WHEN TIlE DEBUG— a.’
‘a ER IS EXECUTING THE OPERATOR IS PROMPTED WITH A — . a. ’
‘a THE INDICATES TO TUE OPERATOR THAT TEE DEBUGGER a’
.‘C IS READY TO PROC ESS A DEBUG CO MMAND . 5/
.‘a CERTAIN CONVENTIONS APPLY TO ALL DEBUG COMM ANDS . a.’
/5 THE COMMAND DELIMITER IS EITHER A COMMA OR SPACE. a.’
. ‘a A COMMA IS SHOWN I N THE CO MMAN D DESC R IPTIONS W El CH 5.’
7* FOLLOW. ANY TIME A NUMERIC P ARAMETER IS ENTERED , a.’
‘S IT MAY BE ENTERED IN THE STANDARD HEXADEC I MAL FOR- a. ’
‘a MAT OR IN DECIMAL BY PIiLCEEDING TilE NUMBER WITH A 5/

.‘C PERIOD C.). a. ’
5.’

/5 5.’

‘a COMMAND DESCRIPTIONS 5’
‘a 5/

‘a I, D - DISPLAY 5’
.‘* TUE t) COMMAND DISPLAYS TUE CONTENTS OF MEMORY a.’
/* IN HEXADECIMAL AND ASCII  FORMATS . THE FORMA TS 5/
‘a OF THE COMMAND ARE
/5 *.‘
/5 D 5.’
.‘S D< S)
/5 *7

‘a IF TUE D COMMAND IS USED . ME MORY IS DISPLAYED *.‘
/5 FROM TUE CURRENT DISPLAY ADDRESS (INITIALLY 5.’
‘a 400011) • AND CONTINUES FOR 4 DISPLAY LINES . a.’
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‘a EACH DISPLAY LINE CONTA I NS THE DISPLAY ADDRESS, 5/
• /5 THE DATA IN HEXADEC I MAL FORMAT AND THE DATA IN a.’

/5 ASCI I FORMAT. A PERIOD C.) IS DISPLAYED IF TEE a. ’
‘5 ASCII CHARACTER IS NON—DISPLAYABLE. THE D< S> a. ’
.‘s COMMAND PERFORMS IN TUE SAME MANNER AS THE D S.’
‘a COMMAND EXCEPT TUE DISPLAY ADDRESS IS SET TO a.’
.‘* <8> . 5/

/5 5.’
/a 2. F — F I L L  5’
/5 THE FILL. COMMA ND IS USED TO INITIALIZE AN AREA a.’
/5 OF MEMORY TO A CONSTANT VALUE. TUE FORMAT OF a. ’
‘S THE COMMAND IS 5.’
/5 5.’
‘a F< S> ,D> ,<C )
/ 5  a. ’
/5 WHERE CS> IS THE STARTING ADDRESS, <F> IS THE a.’
‘a FINAL ADDRESS AND <C> IS AN 6 HIT VALUE . a’
/5 5/

• ‘a 3. C - GO ( PROGRAM EXECUTE ) C.’

‘a THE G COMMA ND TRANSFERS CONTROL FROM TUE RE- *.‘
‘a BUGGER TO THE SPECIFIED PROGRAM COUNTER VALUE a.’
‘a WIT H UP TO TWO OPTIONAL BREAKPOINTS SPECIFIED . S.’
/5 THE FORMS OF THE COMMAND ARE 5/
. ‘a a. ’

G • a.’
/5 G<S) a. ’
“a G< S),<B> a. ’
/5 G<S) ,<B > .< C> a. ’
/5 G,(B> 5.’
,* G, <B > ,< C> 5.’
/5 a.’
/5 WHERE <8> IS THE VALUE TO WHICH THE PROGRAM 5.’
.‘a COUNTER IS SET, AND < H )  AND <C > ARE OPTIONAL 5.’L /5 BREAKPO I NT LOCATIONS . IF < 5)  IS NOT SPECIFIED a. ’
‘a THE CURRENT VALUE OF THE PROGP.AI’I COUNTER I S a.’
‘a USED. IF NO BREAKPOINTS ARE SET, THE ONLY WAY a.’
/5 TO RETURN TO THE DEBUGGER IS THE EXECUTION OF a.’
/5 A liST 2 INSTRUCT I ON . S.’
/5 C.’
‘a 4. II - GO (PROGRAM EXECUTE WITH I NTERUPTS DISABLED) C.’
/5 TUE U COMMAND PERFORMS THE SAME FUNCTIONS AS a.’
/5 C COMMAND EXC EPT INTERUPTS ARE DI SABLED WHE N a.’
.‘S THE MACHINE AND WI’S STATES ARE RESTORED. TH IS a.’
/5 CO MMAND I S ESSENTIAL TO DEBUGGI NG THE C RITI CAL a.’

• ‘a SECTIONS OF WI’S CODE. TEE FORMS OF THE COMMAND S.’
/5 FOLLOW~ 5.’
/5 5.’
.‘a if C.’

11< 5) 5.’
/5 U<5),<B) a.’
/5 H< S> ,<B> ,<C> a.’
‘a H,<D>

a.’
a.’

‘a WHERE (C> , C B) AND (C) ARE TEE SAllE AS THE C 5.’
/5 COMMAND . C.’
/5 5.’
/5 5. 1 - ?III4I-Dr SK BINARY INPUT a.’
. ‘a THE I COMMAND INPUTS 512 BYTE SECTORS FRO M THE a. ’
‘a M I N I -  DISK INTO MEMORY . TEE. FORMAT OF TEE CON- a’
‘5 IIAIiD I S
/5 a.’
/5 I<S),<A ),<N> 5.’
/5 5/

‘a WHERE < 5> I S THE STARTING M IN I - D I S K  SECTOR NUll- a.’
‘a HER , (A> IS THE ADDRESS WHERE TEE DATA IS INPUT a/
/C AND < N >  IS THE NUMBER OF 512 BYTE BLOCKS TO BE C.’
.‘* INPUT. 5.’
/5 5.’
7* 6. MOVE - MOVE MEMORY a’
‘a THE N COMMAND MOVES ONE AREA OF MEMORY TO AN- a’
‘a OTHER AREA OF MEMORY . THE FORMAT OF TEE COMNA.r(D a’
/5 IS C.’
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/5 N< S> ,<D> ,<N >
/5 a.’
‘a WHERE <5> IS THE START ADDRESS, CD ) IS THE DES— C.’
/5 TINAT ION ADDRESS AND <N> IS TEE NUMBER OF BYTES a.’
/5 TO BE MOVED . a.’
.‘* a.’
/5 7. 0 - M I N I - D I S K  BINARY OUTPUT a,
.‘a THE 0 COMMAND OUTPUTS MEMORY IN 512 BYTE BLOCKS a.’
‘a TO THE MINI-DISK. THE FORMAT OF THE COMMAND IS 5.’

• .‘a C.’
/5 O< S> ,<A) ,<N>
/5 5.’
‘a WHERE CS> IS TEE STARTING MINI-DISK SECTOR NUll- a.’
/5 BER, <A ) IS TEE ADDRESS WHERE THE OUTPUT DATA a.’
.‘* IS LOCATED A111) < N )  IS THE NUMBER OF 512 BYTE *.‘
‘5 BLOCKS TO BE OUTPUT . a.’
/5 a.’
.‘a 8. R - READ HEX FORMAT a.’
.‘a TUE H COMMAND READS DATA FROM TUE MINI-DISK IN a.’
‘a I NTEL HEX FORMAT AND LOADS MEMORY . THE FORM OF a. ’
‘a TUE COMMAND IS a. ’
/5 C.’
/5 R<N) a. ’
/5 C.’
‘a THE INPUT FILE MUST HAVE THE NAME . D ISK< N>

‘a WHERE <N > IS A NUMBER FROM 0 TO 3 1 .  TUE F I L E  ~~‘
/5 MUST ALSO BE CREATED AND FILLED UN1)EB. THE SYCOR a. ’
‘a OPERATING SYSTEM. a. ’

• /5 a. ’
.‘* 9. S - SET MEMORY 5.’
.‘S TUE S COMMAND IS USED TO EXAMINE AND OPTIONALLY a.’
‘a MOD I FY MEMORY ONE BYTE AT A TIME . THE FORMAT OF 5.’
/5 TEE COMMAND IS S.’

• /5 5/
/5 S< A> 5.’
‘a

.‘a WHERE < A> IS THE F INST ADDRESS TO BE EXAMINED. 5.’
/5 TEE DEBUGGER OUTP UTS TEE ADDDRESS FOLLOWED BY s.’
. ‘a THE CONTENTS OF MEMORY AT THAT ADDRESS . I F  MEN- a. ’
.‘5 ORY MODIFICATION IS DES I RED , A VALUE NAY BE 5.’
/5 ENTERED FOLLOWED BY A CARR I AGE RETURN ( < C l i > ) .  5/
/5 IF JUST A < CR) IS ENTERED THE NEXT LOCATION IS 5.’
‘a OPENED. A < - >  CAUSES THE PREVIOUS LOCATION TO *.‘
‘a BE OPENED. A < /> MAY BE ENTERED TO TERMINATE 5.’
‘a THE SET OPERATION. a.’
/5 a.’

. ‘a 10. X - EXAMINE REGISTERS a.’

.‘a THE X COMMAND IS USED TO EXAMINE AND OPTI ONALLY a.’
/5 ALTER REGISTER CONTENTS. THE FORMS OF TEE COil- C’
‘a NAIID ARE S.’
.‘a 5.’
.‘* K C.’
/5 X< R> a.’

5/

‘a WHERE <R > IS ONE OF THE FOLLOWING REGISTER a.’
‘a IDENTIFIERS: C (CARRY BIT) , E ( EVEN PAR I TY BIT) ,C.’
/5 1 ( INTERDIGIT CARRY BIT) . Z ( ZERO BIT) , N (MIII— C.’
/5 US - SIGN BIT) • A (ACCUMULATOR), B (BC REGISTER a. ’
‘a PAIR), D CDE REGISTER PAIR.), B (EL REGISTER a.’
/5 PAIR) , S (STACK POINTER) AND P (PROGRAM a.’
.‘* COUNTER.) . ALL REGISTER CONTENTS ARE DISPLAYED a. ’
/5 WHEN ONLY X IS ENTERED . IF X< R> IS ENTERED, C’
‘a THE SPEC IF IC REG I STERS CONTE NTS ARE DI SPLAYE D C.’
/ a  AND MAY OPTIONALLY BE ALTE RED BY ENTERING A a. ’
‘5 NUMERIC VALUE FOLLOWED BY A CARR I AGE RETURN . C.’
/5 IF ALTERATION IS NOT DES IRED , A < CR? WILL 5.’
/5 CLOSE THE REGISTER. 5/
,a C.’

.‘5*5**C*5*S*CSSSSSS*SSSC**SSSSSC*S55***CSS**S*SSCCS*SCC/
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/55S***55**5*5*55555****5**55**5*S55***S*555***55**5S**.’
.‘5****s**a***S**a** DEBUGGER CONTROL *****5*C********** .’

.‘*a*a*a*a*S**aa IRTENIODULE LINKAGE MACROS aa*Ca*s*as**.’

t INT D82 DB3 DB4 ~~B lB GB]
(DB2:~~2EC0H] (DB3 :=3070111 (N2B:~~0600H]- í t IB; 3800113 (DB :~~34~0R] (GB:*0]
(MACRO NTS • (HEX GB 4 1 F0611]’]
( MACRO !~DVBUF ‘(HEX M2B + 4 1H~~’](MACRO SVC$STACIC ‘(HEX GB + 3C56R]’]

• ( MACRO I NT$STACK • (HEX lB + 03H] )
(MACItO GO ‘(HEX DB3 + ODE]’]

• (MA CRO HI ‘(HEX DB3 + 38211)’]
[MA CRO DISPLAY ‘(HEX 1)83 + 2BAE] ‘3
( MACRO FILL ‘(HEX DB3 a IF4H]’]
(MACRO MOVE • (HEX DB3 + 3 4 E U ] ’ ]
(MACRO SET ‘(HEX DB3 a 23C 11] ’]
(MA CRO READ ‘(HEX D84 + 18TH]’]
(MACRO X ‘(HEX 1)83 4 I ICU)’]

• [ MACRO CONVERTIWRITE • ( HEX D82 + 2111] ‘1• [MACRO CRLF ‘(HEX DB2 a 0311]’]
(MACRO SAVE ‘(HEX GB + LFO3H]’l
(MACRO LOCK ‘(HEX GB a 3C54H]’]
(MACRO INPUT ‘(HEX D84 + 212ff]’]
( MACRO OUTPUT • [HEX DB4 + 2 1AU] ’]

. ‘ * *~~****~~~ GEIiEI1j.L PURPOSE MACROS *~~~****‘~**~***a. ’
- • ,- (INT TOP USEROTOP ITOP STOP]

(TOP :~~51] (USE1ISTOP::34] (ITOP :~~30] [STOP::401( MACRO TERM I NALISTATUS ‘C~ 8; CALL [WI’S]’]
(MACRO READ$TEBZ’IINAL ‘C=9 ; CALL (WI’S]’]
(MACRO WRITESTEHIIINAL LTR ‘C 10 ; E: I LTR] ; CALL (Wi ’S] ’)
(MACRO TRUE • OFFU’]
(MACRO PROMPT ‘7E11 ]
(MACRO ERROBSCEAR ‘3FU’]

.‘aa*aaa*aa****s NODULE DECLAI IAT IONS *saa *a**********aa*.’

DECLARE (DEBUC$ENTRY,DEBUG$CND) LABEL;
DECLARE DEBUG$STACK(51) BYTE INITIAL (0) ;
DECLARE SAV$INTSSTACK (30) BYTE INITIAL (0);
DECLARE SAV$SS$STACK (40) BYTE INITIAL ( 0) ;
DECLARE TRAP$LOC (6) BYTE INITIAL (0 ,0,0,0,0,0);
DECLARE I BYTE INITIAL (0) ;
DECLARE SAVEL DATA (0, 0);
DECLARE SAVDE DATA (0, 0);
DECLARE SAV OSAVE DATA (0,0,0) ;

ERROR: PROCEDURE ;
.‘saaCas**s5a*s*aas **a*aaa ***a*Sz*aSas*aaxa**SSS**5555*a.’
‘a THIS ROUTINE IS EXECUTED FOR ANY DEBUG ERROR a.’
. ‘a CONDLTIONS . TEE STACK POINTER VAL UE IS RESET a.’
‘a BECAUSE OF ITS UNKNOWN STATE AT THE TIME THIS C.’
.‘a ROUTINE IS CALLED. AN ERROR PROMPT IS DISPLAYED a/
/5 AT THE TERM I NAL . PROGRAM CONTROL IS PASSED TO a.’
‘a DEBUCSCMD FOR FURTHER COMMAND PROCESS INC. C.’
/5 CALLED BY: DEBUG*CI’ID, GET$FARAM , GO, K, F I LL , DISPLAY, a.’
‘a SET ,PIOVE , INIT, CUECKORD$PNTR, READ , C.’

• /5 DISKOIO C.’

SP~ . DEBUG*STACK ( (USE1ISTOP]);
(WR ITESTERIIINAL (ERROR~CIIAR]’];
GOTO DEBUCOCND ;
END ERROR ;

DEBUG$ENTRY:

‘a THIS ROUTINE IS TUE ENTRY POINT OF TEE DEBUGGER. a.’
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.‘* PR OGRAM CONTROL IS PASSED TO THIS ROUTINE WHEN A 5.’
/5 lIST 2 INSTRUCTION IS EXECUTED. THE MACHINE STATE 5/
/5 BEFORE TUE RST INSTRUCTION WAS EXECUTED IS SAVED 5/

.‘* FOLLOWED BY B1IEAICFOINT PROCESSING. a.’

. ‘s*asa *******aa **a*a**x*XCC**aa *aa*x**a**5***s*a*aC**aa . ’

DISABLE;
‘a SAVE ilL, DE REG PAIRS a’

• SAVHL HL; HL::DE; SAVDE RL ;
DE*STACK; .‘* STORE OLD PC IN DE 5.’
STACK : P8W;
RL:2 + SP; ‘a STORE OLD SP IN Hi.. a.’
DEZDE -I; /5 PC IS DECREMEIITED DUE TO lIST INST. 5/
P8W: STACK;
SP .DEBUC$STACK( ( T O P ] ) ;
‘a START PUSHING MACHINE STATE ONTO DEBUG$STACK 5.’
STACX:DE; STACK KL ;
/5 RETRIEVE HE AND STACK TEEN DE AND STACK a.’

SAVEL ;
STACK UL ; HL:SA~1DE ; STACK : EL; STACK:BC ; STACK: P5W;
/5 STORE FLAG BITS OF OLD P5W III L EEC 5/
DE STACK; L:E;
STACX DE;
‘a DETERMINE CARRY, PAR ITY , AC , ZERO, AND SIGN BIT 5.’
‘a BIT AND STORE IN DEBUG$STACK ( ‘~J) -DEBUGS$STACK( 18) S/
0:0; C0;
IF (A :>L )  CY THEN 8:1; A : >A ;
I F (A : ) A )  CY THEN C I ;
STACK : BC;
B 0 ;  C 0 ;  A >A ;
IF (Al > A) CY TEEN BI I;

IF (A:>A) CY THEN C 1 ;
STACK:BC ; 8:0;
IF (Al )A) CY THEN B 1 ;
STACK BC ; SP SP+1;
/5 SAVE AWAY SYSTEM STATUS 5/
HLZ(SAVE] ; ‘a GET STK Pill WHICH WAS STORED 1ff SAVE 5/

/5 DUR ING SERVICE CALL a.’
SAVSSAVE (0) (A : M( H L ) ) ;  HL:HL+ 1;
SAVSSAVE ( 1) : (A M ( H E ) ) ;  IIL UL+ 1;
SAV$SAVE ( 2 ) l ( A I M ( H L ) ) ;
‘a EXECUTE AS ITt’S CODE 5/
HLZ ( LOCKJ ; fl( EL) (A= M( HL) \ O il) ;
~~~: ( HEX ITO ?] ; /5 NUMBER OF BYTES TO SAVE C’
DEI (INT$STACKI ; ffL~~.SAV$ INTeSTACK;
CALL ( NOVBUF ];
~~~: ( HEX STOP]; /5 NUMBER OF BYTES TO SAVE 5.’
DE~~(SVCSSTACIO ; ELI . SAV$SS$STACK ;
CALL ( MOVBUF] ;

I ( A 2 1 ) ;  /5 INITIALIZE 1:1 */
DO BY I = ( A I I+ 3) WH I LE (A I 7) ‘ZERO ;

RL : . TRAP*LOC ; 8:0; C ( A I ) ;  ffL :ffL+BC~
IF (A 1 M( RL) ; A : : 0 )  IZERO \

( UL:BL+ 1;  A !l(HL) ; A : : O )  ‘ZERO THEN
DO; /5 PC IS NON 0 a.’

ffl.. z .TRAP$LOC ; B:0; C :(A : I _ l ) ;
/5 DE PO I NTS TO ADDR CONTAINING OP CODE a.’
HL:EL+BC ; DE: EL ;
C2 (Al I ) ;  EL : .TR APSLOC ; BL HL+BC;
/5 IlL PO I NTS TO ADDR liT WHICH TO RESTORE a’
/5 OF CODE a.’
C:ll( ffl..) ; EL HL + l ;  B N ( B L ) ;
M(BC) (A M(DE));

END;
END;
ENABLE;

I1 (A :1); /5 INITIAL I VALUE IS I 5/
DO BY I= (A* l+3) WH I LE (All-?) !ZERO;

IL: . TRAPSLOC ;
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“a OFFSET INTO TRAPILOC LOADED IN C a.’
BlO; C (AII) ;
HLIULI.BC ; DEIRL ;
IL: . DEBUG*STACK( (HEX TOP -2]);
IF (Blfl(UL); AZN(DE); HLIEL+l; DE DE+I; A~~B) ZERO 8

(B :M( HL) ; A M (DE) ; A: :B) ZERO THEN
DO;

STACK: DE;
A ’ #’; (WRITESTERIIINAL • A ’];
DEISTACIC; Eli;
CALL ( CONVERT$WRITE] ;

END ;
END;

/5 ZERO OUT TBAPSLOC 5.’ A 0;
TRAPSLOC(O) A; TRAP$LO C( 1)~~A; TRAP$LOC (2):A;
TII.APSLOC(3)ZA; TRAPSLOC (4) A; TRAP$LOC(5) A;

DEBUG$CMO :
.‘aasaasssaaa*a*asaa*sassss**aasaaa*asaaas**saa*saaaasa*.’
.‘* THIS ROUTINE IS TUE DEBUG COM MAN D PROCESSOR. THE 5/

‘a COMM AND PROCESSOR ISSUES A CARR I AGE RE1 ’URIT AND a. ’
.‘a LINE FEED FOL LOWED BY THE DEB UG PROMPT CHARACTER. 5.’
‘a WHEN A VALID COMMAND HAS BEEN ENTERED , THE APPRO- ~~.‘
.‘* PRIATE PROCESSING ROUTINE IS CALLED. a. ’
.‘**C5***a55*5*~ a*a********X5*5*X*55*5***a*5**5*5*******.’

CALL ( CRLF] ;
C WR I TE$TERIIINAL ‘[PROMPT ] ’] ;
REPEAT;

[TERMINALISTATUS];
UNTIL (A ::ETJ’tUE]) ZERO ;
( READSTERJ’IINAL] ;
/5 IF CHARACTER < ‘A ’  OR ) ‘X’ IGNORE AN]) a.’
‘5 GET ANOTHER COMMAND C.’
IF (C ’A ’ ; A ::C) MINUS \ (C= ’Y’ ; A ::C) PLUS THEN

GOTO DEBUG $CND ;
L2 (A A— (H:’A ’)) ; fl:Ø;
DO CASE IL ;

CALL ERROR; /5 A 5.’
CALL ERROR; /5 B a. ’
CALL ERROR; /5 C a. ’
CALL [DISPLAY) ; /5 D DISPLA Y C.’
CALL ERR OR; /5 E C.’
CALL (FILL) ; .‘a F FILL 5.’
CALL ( GO] ; /5 C GOTO 5.’
CALL (II]; /5 1 GOTO W.’O I NTERRUPTS a.’
CALL ( INPUT) ; . ‘a I MIN DI SK B IN ARY I NPUT 5.’
CALL ERROR; . ‘a J a.’
CALL ERROR; /5 K a”
CALL ERROR; /5 L C.’
CALL ( MOVE] ; /5 N MOVE 5’
CALL ERROR; /5 N 5.’
CALL ( OUTPUT) ; ‘a 0 M I N I - D I S K  BINARY OUTPUT a,
CALL ERROR; .‘x p s.’
CALL ERROR; /5 Q C.’
CALL (READ]; /5 R READ HEX FORMAT C.’
CALL (SET]; .‘* S SET MEMORY 5.’
CALL ERROR ; /5 T 5/
CALL ERROR ; /5 U 5.’
CALL ERROR; ‘a V 5.’
CALL ERROR; /5 W */
CALL CX) ; ‘a K EXAM I NE REGISTERS C.’

END; /5 CASE a.’
COTO DEBUG*CMD ;

EOF

.‘****** a***5********* 5*************** 5***x*5********* *.’

.‘a$*55***aaa*aa*a DEBUG UTILITIE S  .lcssSaC*5s*55*aaa *aaa ,

.‘C**C******55*CSSC****C5*a***s*a*aaaa*555***5***55*as*,
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.‘****a******* INTERIIODULE LINKAGE MACROS *****Z5**a***/

( INT DDl ]  (DB1 :I2BAOH ]
( M A CRO ITt ’S ‘ 1F0611’1
( MACRO ERROR ‘ [HEX DBI + 13 111’]

/a*aasaaaaaa* GENERAL PURPOSE MACROS s******a*aaa*zaaa.’

(MACRO I’EBMINALSSTATUS ‘C 8; CALL (Mi’S]’)
( MACRO P.EAD*TERIII ITAL ‘C:9; CALL ( Mi ’S] ’]
( M ACRO WRITESTERMINAL LTR ‘C: 10; E:(LTR]; CALL ( ITt ’S]’]
( MACRO TRUE OFFII I
( M ACRO F ALSE ‘ 0011’]
( MAC RO CR ‘ 01)11’ ]
( MACRO LF ‘OAK’ ]
( MACRO SLASH ‘2FH’ ]
( MACRO COMMA ‘ 2CH’ ]
( MACRO SPACE ‘ 2011’]
( MACRO P ERIOD ‘ 2EH ’]
( MACRO COLO N ‘3A11’)
( M A CRO DASH ‘2 1)11’]
( MACRO WAITI READ ‘ REPEAT;

( TERN I NAL$STATUS] :
• UNTIL (A::[TRUE]) ZERO;

(READSTEHMINAL]’]

/x**********C MODULE DECLARAT IONS asa ***x*********5***/

DECLARE I BYTE INITIAL (0) ;

CRLF: PROCEDURE:
.‘a**aa ***a~r*aas *a***aC**55*C5*a5*55aa55a **aa5 *5*5a*555/
‘a THIS ROUT I NE OUTPUTS A CARR I AGE RETURN AND LINE a. ’
.‘a FEED TO TEE TERMINAL . a.’
‘a CALLED BY: DEBUG$CND ,DISPLAY a.’

( WR I TESTER MINAL ‘ [C R ] ’ ] ;
( WRITESTERNINAL ‘[LF]’];
END CRLF ;

BLANK: PROCEDURE ;
/****aas*5*C***55*55*SC5CS*a*5****SCa**5***55*a*555555. ’
/5 THIS ROUTINE DISPLAYS A SPAC E AT THE TERMINAL . a. ’
‘a CALLED BY: X,SET,DISPLAY a. ’

A: I SPACE ]
(WR I TESTERIIINAL ‘ A ’ ] ;
END BLANK;

CONVERTSWR ITE : PROCEDURE ;
f***aCS***a555**CSCC **CSCS *a**CaaCCCCSSSS *55**5555*Ca*5.’
‘a CONVERT AND WRITE BYTES TO TUE TERMINAL. a.’
‘a INPUT : BE - ADDRESS OF FIRST BYTE TO BE WR I TI’EN 5.’ 

—

‘a L — WRITE FLAG C.’
‘a 0 — ONLY WR I TE I BYTE , DE : DE+ 1 a.’
‘a I - WRITE THIS BYTE AND PREVIOUS , C.’
‘a DE:DE-2 a.’
‘a 2 - WR I TE THIS BYTE AND NEXT , DE: DE+2 C.’
‘a 3 - ONLY WRITE LOWER NIBBLE , DE: DE+ 1 5/

~a OUTPUT : DE - MODIFIED AS DESCRIBED ABOVE a.’
‘a CALLED BY: DEB UG$ENTRY , X , S E T, D I S P LA Y a. ’

fl:O; BC IIL;
DO CASE EL; /5 SET CHARACTER COUNT C’

I:( A:2) ; /* DATA TYPE 0 5/
I (A14) ; .‘5 1 5.’
I:(A34) ; .‘* 2 5/
I1 (A h l ) ; .‘C 3 5.’

END: HL BC ;

C A ;
IF (A L ; A ;:3) !ZERO TEEN
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DO; ‘a IF NOT DATA TYPE 3 - USE NSN 5.’
A: C;
A l>)A ; A :>>A; A :>)A; A :>>A;
C: A ;

END ;
REPEAT;

MC 8 OFI; 
_ _ _ _ _

/5 CONVERT THE CONTr ~~1S OF A a’
/5 (ASSUMED IN THE RANGE 0 - 15) C.’
/5 TO A PRINTABLE HEX CHARACTER a. ’
IF (A ::IO) MiNUS THEN

A A  + 3011 /5 A:A— ’O’
ELSE

A A  — 10, + 4111; /5 A A—10 ,+’A’ 5.’
STACK EL; STACK: DE;
(WRITE STERNINAL ‘ A ’] ;  ‘a WRITE CHARACTER a.’
DE STACK; ilL: STACK;
IF (A ~L; A: :1) ZERO TEEN

DO; /5 DATA TYPE I - DECREMENT ADDR IF 5/
‘a N514 8 LSN OUTPUT a.’

I : (A : I _ i ) ;  A : > > A ;
IF !CY THEN

DE :DE — 1;
END

ELSE
DO; ‘a DATA TYPES 0,2 OR 3 - INCR ADDR IF 5.’

.‘* ~~ N 8 LSN OUTPUT C.’
I ( A = I _ 1 ) ;  A : > > A ;
IF ‘CY THEN

DE: DE+ I;
END ;

A M (  fl~ );
IF !CY THEN

DO; .‘5 IF MSD TO BE WRITItN , MOVE TO LSD 5.’
A > > A ; A :>>A; A~ > > A ; ~ r > > 4 ;
END ;

C A ;
UNTIL (A: I ; A ::0) ZERO ;
END CONVERT$ WRITE ;

GET$PARMI: PROCEDURE ;
.‘aa*5***a*x****as**ax*aC**a**s**x**azx*a***aaCax***a*a/
‘a THIS ROUTINE READS AND RETURNS A HEX OR DECIMAL */
.‘a PARAMETER IN REGISTER ilL. A PARAMETER HAS BEEN *‘
/5 ENTERED IF REGISTER A IS ZERO , OTHERWISE REGISTER a’
/* A IS NONZERO AND CONTAINS THE NEXT TO LAST CHAR- a’
‘a ACTER ENTERED. IF THE LAST CHARACTER ENTERED IS A a. ’
/5 CR THEN CY= 1 , OTHERWISE CY:0. C.’
‘a INP UT : NONE 5/
/5 OUTPUT: CY - INDICATES WHETHER LAST CHAR WAS A CR a’

• .‘* 0 -N O T A CR 5/
‘a — CR ENTERED a.’
‘a A - INDICATES VALID PARAMATER ENTRY 5.’
‘a 0 - VALID PARAN ENTERED
.‘a NON 0 - NEXT TO LAST CHAR ENTE RED a ’
.‘a ilL - VALUE OF VALID PARAMETER
/5 CALLED BY: GO,X,FILL ,SET ,DISPLAY ,MOVE ,READ , a. ’
‘a DISKIIO C’• .‘555555555**5*555555**C55aa *55*SS5SC5CCC CSSS**5*******.’

(MACRO NOTSDELIMETER ‘(A: :[COMNA ]) ‘ZERO 8
A ::(SPACE]) ‘ZERO 8 (A ::tCR] ) ‘ZERO ‘1

DECLARE (VALID$PARAN, UEX$FLAG) BYTE INITIAL (0,0);
VAL I DSPARArI: ( Alo) : /5 I N I T I A L I Z E  FLAGS C’
HEXSFLAG :(A :(TRUE]);
(WAIT$READ] ;
VAL I DSP ABAN: A;
IF (A : :( S L ASH ] ) ZERO •

‘ ( A : : [ D A S H ] ) ZERO THEN
00; ‘a STRIP OFF FIRST POUND SIGN Oft MINUS SIGN 5/

C WA ITSREAD I
END;
IF (A ::(PERIODI ) ZERO THEN

DO; /5 SET- UP FOR DEC I YIAL P ARAMETER *‘
VAL IDSPABAII:A ;
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HEX*FLAC (A : ( FALSE]) ;
(WAIT$READ] ;

END ;
HL:0;
DO WH I LE [ NOT *DEL I METER] :

/5 IF ( CHAR ) 9 AND CHAR < ‘ A ’)  OR CHAR ( ‘0’ *.‘
.‘a OR CHAR > ‘F’ - CALL ERROR a.’
IF (IF (A: :(COLON]) PLUS 8 (A ;:4111) MINUS TEEN

C Y I  ELSE CY O)
CY\ (A ::3 0M) MINUS \ (A::47rn PLUS THEN

CALL [ERROR] ;
/5 CONVERT A S C I I  CHAR TO HEX DIGIT a.’
‘a IF DEC IMAL PROCESSING AND CHAR.) 9 - CALL ERROR 5.’
A A_30H; .‘* A A - ’O’ a.’
IF ( A ; : I 0 )  PLUS TEEN

DO;
IF ( C A; A HEXSFLAG; A:: [FALSE] ; A:C) ZERO TEEN

CALL (ERROR] ;
A:A-7;

END;
IF (C:A ; A:HEXSFLAG; A: :[TRUE]; A C )  ZERO TEEN

DO ; /5 HEX CONVERSION a.’
HL:EL+HL, +HL, +EL, +HL ; /5 HL HL*16 C.’
A:A\L ; L A ;

EIW
ELSE

DO ; /5 DEC IMAL CONVERSION a.’
DE:(EL :HL+HL) ; ~‘a DE:ffL52 5.’
HL:UL+HL , +UL , +DE; ‘a HL:ELa8 + HLa2 a.’
D 0 ; E A ;
ilL: UL+DE ;

END ;
STACK: ilL
VAL I D*PABAII (A = O ) ;
(WM TSREADI ;
EL: STACK;

END ; ‘a DO WHILE 5.’
IF (A: :[CR]) ZERO THEN

CY: 1
ELSE

CY: 0;
A:VALIDSFAJLAN;
END CETSPARAII;

EOF

.‘aaCaa***aaaaaxaCa*aa**aaSaa*aaa***saasaax*SCCaS*sa*aa*.’
/*C********* * DEBUG PROCESSING PROCEDURES aaaaCasa***a*/
,a*xC*5*aaaa*5*s*aaa**aaa****aaa***s*aaaa*aa**s**aaaa*a,

,aaaa *a**a *a* I NTEIUIODULE LINKAGE MACROS aa*a***aaaaaaa.’

t INT DB1 DB2 1128 lB GB] CDB1 :=2BAOR] (DB2::2ECOH]
(112B: 060011] C IB:~~38OOff] [GB: 0000H]

(MACBO WlS ‘[IIEX GB + 1F0611]’]
MACRO MOVEUF ‘[HEX M2B + 4111]’]
(MACRO INTSSTACK ‘(HEX lB + 0311]’]
MACRO SVCSSTACIC ‘[HEX GB + 3C~6H]’][ MA CRO SAVSSS$STACK ‘ [RE X  DEl  + 29A11] ’]

[MACRO SAyS INTISTACK ‘[HEX DEl + 27C 11]’]
( MACRO GETIPARAIl ‘(HEX DB2 + OB B E] ’]
(MACRO ERROR ‘[HEX 081 + 1311]’]
(MACRO DEBUG$STACK ‘ [HEX DBL + 2491]’]
( I  NT DEBUGSSTK] [DEBUG$STK::20E911]
(MACRO TRAFSLOC ‘[HEX DB1 + 2C2H)’]
( MACRO BLAN K ‘ ( H E X  DB2 + 1 5 1 1] ’ ]
(MACRO CONVERTSWRITE ‘(HEX 052 + 2)11)’
(MACRO CRLF [HEX 052 + 03H]’]
(MACRO SAVE ‘[HEX GB + 1F0311]’l
(MACRO SAVSSAVE ‘(H E X  DEl + ODU] ’]
(MACRO LOCK ‘(HEX GB + 3C541]’]
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. ‘a***********a GENERAL PURPOSE MACROS a***a*****a*a****. ’
( INT TOP USEIi$TOP ITO? STOP]
(TOP::~~11 [USERSTOF::34] [ITOP:=30] [STOP;=40
[MACRO READSTEIUl I HAL ‘C: 9; CALL C WI’S]’]
(MACP.O WR I TESTERMINAL LTR ‘C:lO; E:(LTR] ; CALL (WI’S)’]
(MACRO TRUE ‘OFFH’]
[MACRO FALSE ‘00ff’]
( MACRO CR ‘ODE’]

,asaasaas *aaaa MODULE DECLARATIONS *a*asa*a*saa*a*aaa*a.’

DECLARE (SA’JCY, I, J,EXIT ,HFLAG) BYTE I N I T I A L  (0 , 0 , 0 , 0 , 0) ;
DECL.~RE SAVEL DATA (0,0);
DECLARE SAVDE DATA (0 ,0);

GO: PROCEDURE ;
,5*aaasaaa*saasCaa*a*aa*SSa*a*5*5*5aa5*a5a*CXC***aC*55a.’
‘a THIS ROUTINE PROCESSES TUE G COMMAND AND IS THE 5/
‘a EXIT POINT FROM THE DEBUGGER. 5/

‘a CALLED BY: DEBUC$CIID,HI a.’

SAVCY :(A :O); I ( A 0 ) ;
REPEAT;

CALL [GETOPARAM];
D:A; /5 SAVE ACCUMULATER 5/
IF CT THEN SAV CY (A 1) ;
IF (AZI; A ::0) ZERO THEN
DO ; /5 RETURN WITH FIR ST PARAN C.’

IF (A:D ; A::O ) ZERO THEN
DO; /5 STORE START POINT a. ’

DE= HL ; 11:0; L EHEX T O P — i ] ;
BC: [ DEBUG$STACKJ ; HL:RL+BC ;
II(UL): (A=D) ; EL:BL~ -i;
?I(HL)r (A E)

END ;
END
ELSE -

•

IF (A I ; A ::1) ZERO \ (A :I: A::4) ZERO THEN
.‘a BREAK POINTS HAVE BEEN SPECIFIED a.’
T~O;

HL:=DE; ‘a DE NOW CONTAINS BREAK PT. TO STORE C.’
ifi,: C TRAP$LOC) ;
8:0: C (A I) ;
/5 STORE LO BYTE OF BK PT a.’
E L E L+BC ; M(HL):(A:E’~
‘5 STORE RI BYTE OF BK PT 5/
HI..:BL + I ;  M( HL) ( A = D ) ;
‘a STORE OP CODE 5/
RL:HL_ ’i, — l ;  M (HL) :(A= N (DE)) ;
M( DE) ( A  01)711);
I:(A :I+2); /5 ADJUST I NDEX C.’

END
ELSE
IF (A:D ; A : 0) ‘ZERO THEN CALL (ERROR] ;

I:(A :I+1) ; /5 ADJUST INDEX a’
UNTIL (A:SAVCY; A: :1) ZERO:

~~~~~~

‘a TUE FLAG BYTE OF THE PSW 15 UPDATED WITH CHANGES 5/
‘a WHICH N~Y HAVE BEEN MAD E WHILE I N  TUE DEBUGGER 5.’

‘~~ FLAG VALUES ABE STORED I NTO THE BC AND DE REGIS- 5/

‘a TER P A I R S . THE PSW FLAG BYTE IS STORED IN THE a/
H REGISTER PRIOR TO UPDAT I NG ITS VALUES C’

DISABLE;
‘a RESTORE SYSTEM STATUS 5.’

BC:[HIE.X ITOP]; /5 ‘ OF BYTES TO MOVE 5/
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DE: C SAVS INT$STACK] ; /* START ADDR 5/
11L (INTSSTACICI; /a DEST ADDR C.’
CALL (MOVBUF ];
BC CHEX STOP]:
DE~ C SAVSSS$STAC1C];HL:( SVC$STACKJ ;
CALL ( MOVBUF] ;
HL* ( SAVE] ; DE (SAVSSAVE] ;
Ift UL)~~( A M( D E ) ) ;  HL :UL+ 1;  DE DE+ 1;
M( HL) ( A ~ M( D E ) ) ;  EL H L + i ;  DE:DE+l;
/5 STK PTh SAVED IN SVC CALL RESTORED 5.’
?ftHL) ( A M( D E ) ) ;
/5 RESET LOCK BYTE *.‘
RL :[L OCK] ; M(HL) (A:M( HL) 11 OFEE):

‘a ADJUST STACK POINTER C.’
5~ ( HEX DEBUGSSTK + USEBSTOP] ;
~l,~:5TACK; DE STACK; EL STACK;
A :>>C ; A < R ;  HA ;  /5 LOAD SIGN BIT 5/
A :>>B ; A :<H ; /5 LOAD ZERO BIT 5.’
A~< < A ;  HA ;  /5 ADJUS T UNUSED BIT  5/
A=> > E ; A < H ;  /5 LOAD AC BIT a.’
A :<(A; H~A; ‘a ADJUST UNUSED B I T  C.’
A >>D ; A :< 11; /5 LOAD PAR I TY BIT  a. ’
A < < A ;  H=A ; .‘* ADJUS T UNUSED B I T  5.’
A :>)L; A :<U; B A ;  /5 LOAD CARRY BIT, STORE UPDATED C.’

‘a FLAG BYTE OF P SW IN E. a.’
STACK BC ; SP SP+ i :

/5 FOP MACHINE STATE AND OLD SF AND PC a.’

P5W : STACK ;
BC STACK; DE :STACK; BL:DE;
SAVDE:ilL ; HL=STACK; SAVHL: RL ;
RL:STACK; DE STACK; ‘a GET SF AND PC 5.’
SP HL; STACK:DE;
I1L SAVDE; DE:HL ; ffl. :SAVHL ;
STACK: PSW;
IF (AEF LAG; A: : C FALSE)) ZERO THEN ‘a EFLAG NOT SET a.’

ENABLE ;
EFLAG (A= ( F A L S E] ) ;
FSW STACK; RETURN ; /*POP PC OFF STACK a. ’
END GO;

SETSUP : PROCEDURE ;
,aaaaaaaasCaa*aaaaaaaaa*a*aaaaaaaaaaSS*aa*aXaa*5*C***a5f
‘a ROUTINE TO LOAD REGISTER DE WITH ADDRESS OF BYTE a. ’
‘a OR BYTES TO BE DISPLAYED AND REGISTER L TO TYPE OF C.’
/5 DISPLAY . C.’
‘5 CALLED BY: X

BC:BC+l; E ( AM ( BC)):
BC BC+i: D (A M (BC));
f3C:BC+i ;  L = ( A M ( B C ) ) ;
BC BC+l; /* POSITION POINTER TO NEXT ENTRY 5.’
END SETSUP ;

X: PROCEDURE ;
.‘aCaa*aa*aaCCaaaaa**aa*aCaCaaaaaaaaaa**aa***aaaa*ax*a*a/
‘a THIS  ROUTINE I S USED TO EXAM INE AND OPTIONALLY
/5 MOD IFY REGISTERS. a.’
‘a CALLED BY: DEBUGSCI’ID a.’

‘a REGISTER POINTER TABLE - POINTS TO LOCATION IN a’
.‘a DEBUG$STACK FOR REGISTER CONTEN1’S. F IR S T  ENTRY 5/

. ‘a IS ASC II CODE CODE FOR REG ID , SECOND ENTRY IS 5/

‘a DEBUG3STACK ADDRESS AND TH I RD ENTRY IS REG a. ’
/5 1’YP E - 3 FOR NIBBLE , 0 FOR BYTE AND 1 FOR TWO 5’
‘a BYTES . a.’
DECLARE REG SFNTR ( 44) BYTE I N ITI AL

‘a C a’(4311,[HEX DEB TJG$STK+TOP-13],3 ,
/5 E C.’ 45H, (HEX DEBUGSSTK+TOP-i4],3,
‘a I a.’ 49H,(HEX DEBUG3~TK1 TOP-l5].3,
/5 Z a’ SAH, [HEX DEBUG$STK+TOF-16),3,
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/5 MC. ’ 4DB,CHEX DEBUCSSTK+TOP—17] ,3,
‘a A C.’ 4111,(EEX DEBUG STK+TOP—11],O,
/5 B 5.’ 42H,(EEX DEBUG$STK+TOP-9],1,
ra 0 5.’ 4411,(REX DEBIJG5STK+TOP-7],i,
.‘a H a.’ 4811, (HEX DEBUGSSTK+TOP-5] , 1,
.‘a 5 a.’ 53H,[HEX DEBUG$STK+ T O P — 3 ] , i ,
/5 P 5.’ 50ff, ( HEX DEBUGSSTK+TOP—1 ] , i ) ;

C PI.ADSTEBIMI HAL] ; /5 CHECK FOR CR 5/
IF (A ::CCRJ ) ZERO THEN

DO; /5 CR ENTERED - DISPLAY ALL REGISTERS 5/
BC: . REG5PNTR ( 0);
STACK~ BC;
I:(A:5)
REPEAT; ‘a DISPLAY FLAG BITS 5.’

BC: STACK;
A:M( BC) ;
STACKS ~ 4~;
(WRITESTERNINAL ‘ A ’) ;
BC: STACK;
CALL SETSUF;
STACK: BC ;
CALL (CONVERTSWRITE];

UNTIL ( I ( A ~ I—i ) ; A: :0) ZERO ;
1 (A:6)
REPEAT ; /5 DISPLAY REGISTER VALUES 5.’

CALL (BLANK];
BC: STACK;
As MC BC
STACK: BC ;
[WRITE STERMINAL ‘A ’];

• ‘ ; C WRITESTEBMINAL ‘A ’);
BC STACK;
CALL SETSUP ;
STACK: BC ;
CALL ( CONVERT$ WR I TE) ;

UNTIL ( 1 ( A I — i ) :  A : : 0 )  ZERO ;
BC: STACK;

END /5 D I SPLAY ALL REGISTERS a.’
ELSE

DO; /5 REGISTER MODIFICATI ON a.’
E A;
EXIT (A :(FALSE) );
DO BC ,REG$PNTR(O) BY BC~ BC+i,+i ,+i,+1

WB I LE ( A ~ EXIT; A : : C F A L SE ] ) ZERO 8
(fiL .REG$PNTR (43): A L-C ; A= 11~ — B) PLUS;

IF (A PI(BC); A ;:E) ZERO THEN
DO ; /5 REGISTER MATCH a’
STACK: BC ;
(WR I TESTERM I HAL ‘ A ’ ) ;

C WBITESTEIII’III$AL ‘ A ’ ) ;
BC= STACK ; STAC K~ BC;
CALL SETSUP ;
CALL [CONVERT$WRITE);
CALL [BLANK) ;
CALL [GET$PARMfl;
IF ‘CY THEN

CALL ( ERROR ) ; /5 NO CR ENTERED a.’
BC: STACK ;
IF (A ::0) ZERO THEN

DO; /5 STORE BEG VALUE 5.’
STACK : EL
CALL SET$UP ;
BC~ STACK ; ‘a RESTORE NEW VALUE C.’
[F C A r L ;  -~ : :j )  ZERO THE N

DO;

DE DE i ;
END ;

t’f( DE) = ( A rC)
END ;

EXIT (A ~~ TRUE]):
END ; ‘a REGISTER MATC H 5.’
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END; /5 DO WHILE C.’
IF (AZ EXIT; A ::(FALSE]) ZERO THEN

CALL (ERROR] ; /5 NO REGISTER MATCH FOUND 5/
END ; /5 REGISTER MODIFICATION a.’

END X;

FILL: PROCEDURE;
.‘a*aa****a***aS***C***C**a**a*****CC********a****Ca**.’
/5 THIS ROUTINE IS USED TO SET A MEMORY BLOCK TO A 5.’
/5 SPEC IF I ED VALUE . THE ROUT I NE I NPUTS THE THREE 5.’
‘a REQUIRED PARAMETERS: START ADDRESS, FINAL ADD- a. ’
‘a RESS, AND BYTE CONSTANT. THE CONSTANT IS THEN */

‘5 PLACED JR THE START ADDRESS THRU THE FINAL ADD- a.’
‘a RESS. 5.’
/5 CALLED BY: DEBUG$CMD a’

— .‘a*s*a***s*****a*a**a******aa**a*aa****aa***a******a*/
CALL ( GET$PARAN] ; .‘C INP UT START ADDRESS 5/
IF CY \ (A::0) !ZERO THEN

CALL (ERROR] ;
STACK UL ;
CALL [GETSPARAN]; /5 I NPUT FINAL ADDRESS *.‘
IF CT “ (A : ; 0) I ZERO THEN

CALL (ERROR);
STACK HL ;
CALL C GET$?AB.AI’I]; .‘C INPUT BYTE CONSTANT a.’
IF ICY \ (A :;0) ‘ZERO THEN

CALL (ERROR];
D~L ; HL STACK; BC STACK;
. ‘a HL=FII’IAL ADDR , BC=START ADDR a. ’
IF (A L-C; ASH--B) MINUS THEN

CALL [ERROR); ‘a Fl NAL ADDR < START ADDR 5.’
REPEAT ; /5 PERFORM F I L L  C.’

A D;
MC BC) A;
BC:BC+l ; D A ;

‘a FIN AL ADDR < START ADDR a.’
UNTIL (4:L—C ; 4:11--B) MiNUS;
END FIL L;

SET: PROCEDURE ;
.‘aaCC*a*aa*aaa*C5*aaaaa**aa*5*a*a*a***CCCSS*C****55*5**/
/5 R OUTINE WHICH ALLOWS MEMORY LOCAT I ONS TO BE SET a. ’
‘a AND OPTIONALLY ALTERED~ THE ROUT I NE I NPUTS O NE a.’
‘a REQUIRED PARAMETER WHICH IS THE ADDRESS AT WHICH C.’
/5 MEMORY EXAMINATION IS TO BEGIN. a. ’
/5 CALLED BY; DEDUG~CIU) a.’

DECLARE SET$LOC(2) BYTE INITIAL (0,0);
EXIT (A (FALSE]);
CALL (GET$PARAI1] ; /5 GET SET LOCATION S.’
IF ‘CY \ ( A : : O )  !ZERO THEN

CALL C ERROR] ; .‘a ERROR IF NO SET LOCATION ENTERED 5.’
SETSLOC:HL; /* SAVE SET LOCATION 5.’
DO WHILE (AEXIT ; A ::(FALSE] ) ZERO:

‘a WR ITE OUT ADDRESS FOLLOWED BY CONTENTS a.’
DE . SETSLOC ( I) ; L I; CALL [CONVERT$WRITE);
CALL ( BLAN Ia :
HL:SETILOC ; DE:HL ; L 0 ;  CALL C CONVF .BTOWR ITE] ;
CALL [BLANK] ;
/5 PROCESS INP UT 5/
CALL ( CETOPARAN] :
IF  I CY THEN ‘a NO CR ENTERED - ERROR 5/

CALL (ERROR) ;
IF (A :;0) ZERO THEN

DO; / a  VALUE ENTERE D - SAVE IT 5/
DE }IL;

SET$LOC ;
N (H L ) E ; SETILOC (UL : SETS LOC +1) ;

END
ELSE

DO ; /5 SLASH, CR OR MINUS ENTERED a’
IF (A ::2F11) ZERO THEN ‘a SLAS H ENTERE D - E X I T  5.’

EXIT: C A= [ TRUE]
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ELSE
DO; /5 DECR SET LOC IF MINUS S.’

‘a ELSE IN CR SET LOC a.’
IF (A: :2D11) ZERO THEN

SET$LOC C EL: SETILOC- 1)
ELSE

SET$LOC:(RL :SET$LOC+l) ;
END ;

END ;
END ; /* DO WH I LE 5/
END SET;

DISPLAY: PROCEDURE;
.‘a****a*****s********a**aa****a****************** ******/
‘a THIS ROUTINE DISPLAYS 4 LINES OF MEMORY IN HEXA- 5’
‘a DEC IMAL AND ASC I I FORMATS. EACH LINE DISPLAYS 16 5.’
/5 BYTES OF DATA . MEMORY IS DISPLAYED FROM THE 5.’
/5 CUIUI.ENT DISPLAY LINE. THE DISPLAY LINE IS AUTO— a.’
‘a MATICALLY UPDATED BY THE PROCEDURE AS MEMORY IS 5.’

• .‘a DISPLAYED OR MAY BE SET BY THE COMMAND DS WHERE C.’
‘a S IS THE NEW DISPLAY LINE. a.’
‘a CALLED BY: DEBUG$CPID a. ’

- .1 /a*a*SC*aaa*5*aaa*Saa*aaS***a*a*aaaaaaaa*SaCS*aaaaaa***.’
DECLARE DISPLAYSLINE(2) BYTE INITIAL (Oøfl,40H) ;
CALL [CET$PARAM];
IF ICY THEN .‘C CR WAS NOT EWrERED AS DELIMETER a.’

CALL [ERROR];
IF ( A ; ; 0 )  ZERO THEN . ‘a SET NEW DISPLAY LINE a. ’

D ISPLAY$LINE:RL ;
I : (A 54) ; .‘5 SET LINE COUNTER 5.’
REPEAT; ‘a DISPLAY LINE a. ’

HL .DISPLAYSLINE ( 1 ) ;
DE HL; L:1;
CALL ( CONVERT$WRITEI ; . ‘a WR ITE ADDRESS 5.’
CALL C BLANK) ; CALL ( BLANK) ;
UL DISPLAY$LINE;
DE:HL ; L 2 ;
J (4 8 )
REPEAT ; .‘a WRITE OUT HEX DATA C.’

CALL C CONVE RT$WR ITE ) ;
STAC K EL ; STAC K: DE;
CALL ( BLANK ) ;
DE= STACK; EL: STACK;

UNTIL (J :(A :J—1 ); 4;:0) ZERO ;
CALL C BLANKJ ;
BL=DISPLAY$LINE ;
J (A 16)
REPEAT ; i~* WR ITE OUT ABC 1 1 DATA a.’

A N ( RL ) , 87F0;
.‘a PRINT A P ERIOD FOR CHARS ~ SPACE OR RIJBOUT a’
IF (A : : 20H) MINUS \ ( A : : 7 F H )  ZERO THEN

STACK EL;
C WR I TE3TERNINAL ‘A ’);
HL:STAC K , + 1;

UNTIL (J= (A ~J—l ) ; A::0) ZERO ;
CALL (CRLF];
HL~ DI5PLAYSLINE , + (DE ~~16) ;
D ISPLAY$L I NE EL;

UNTIL (I (A I—I ) ; A ;:O) ZERO:
END DISPLAY ;

MOVE: PROCEDURE ;

‘a THIS ROUTINE MOVES A SPECIFIED NUMBER OF BYTES FRON*.’
‘a ONE SECTION Of MEMORY SPECIFIED DY THE USER TO AN- 5.’
‘a OTHER SECTION . CETIPARAM IS CALLED TO DETERM I NE a.’
/C  THE START AND DESTINATION ADDRESSES AS WELL AS THE C.’
‘a N UMBER OF BYTES TO BE MOVED , a. ’
/a CALLED BY : DEBUG$CND . a.’

182

_  - -~~~ - • - ---- ---~~~--‘.“-



I :(Azø) ; SAVCY A;
REPEAT;

CALL (GETIPABAN];
IF CY THEN SAVCY= (A: 1);
IF (A :I ;  A: :0) ZERO THEN
STACK” HL /5 SAVE START ADDRESS a.’
ELSE
IF (M I; A ::1) ZERO THEN
STACK : UL /5 SAVE DESTINATION ADDRESS 5/
ELSE
IF (MI; A :;2) ZERO THEN
DO;

B H ;  C L ;  /5 BC GETS ‘ OF BYTES TO BE MOVED 5/
EL STACK; .‘a ilL GETS DESTINATION ADDRESS a.’
DE: STACK ; /5 DE GETS START ADDRESS 5/
REPEAT;

N ffl,J :(A :I,f( D E ) ) ;
EL:11L+1; DE :DE+1 ;

UNTIL (BC BC I ;  MO ; A : ;C )  ZERO B (A::B) ZERO;
END ;
I ( A ~ I + l ) ;

UNTIL (MSAVCY; A: :  1) ZERO;
IF (A: I ; A: :3) !ZERO TEEN CALL [ ERROR] ;
END MOVE;

HI : PROCEDURE ;
.‘a**aaa*aaaas*aasaSaaz*asazaa*aa**5*a*a**5**C*55*5/
/5 THE H ROUT I NE SETS A FLAG CALLED HFLAG WHICH 5.’
‘a CAUSES AN EXIT F1tOM THE GO ROUTINE WITH IN— 5.’
‘a TEBRTJPTS DISABLED . THIS PROCEDURE IS NECES- 5.’

‘a SAFtY FOR THE DEBUGGING OF CRITICAL SECTIONS ~~.‘
/5 OF CODE; THAT IS PORTIONS IN WHICH TEE I NTER” C.’
‘5 RUFT HANDLER HAS BEEN DISABLED . a.’

• ‘a CALLED BY: DEBUG $CMB 5.’
.‘a*aS*****z**saC*aSSCCaaSS*****SaaaSX*aa*Ca*a***a*.’

HFLAG ( TRUE ]);
CALL GO;
END H I ;

EOF -

.‘*55~~5** DEBUG PROCESSING PROCEDURES - DISK I/O *a*a**a. ’

.‘aaC*a**aa*a*Ca* INTERMODULE LINKAGE MACROS *x**aaaaa*a.’

( tNT DB I DB2 M2B GB]
( I ~~B;zO60OH ] C D B 1 ;~~2BAOH] [ DB2 : :2EC OH ] [GB; 0]
(M ACRO WI~ ‘1F06H’]• ( MACRO ERROR ‘[HEX DBI + 13H ] ’]
( MACRO GET$PARMI ‘[HEX DB2 + O B B E ) ’ ]
[ MACRO DIffSFLAG ‘[HEX GB + 3EBDU]’]
[MACRO DIIT$BOE ‘[HEX GB + 3EDDH]’)
( MACRO DMT*EOE ‘[HEX GB + 3F1DH)’]
[MACRO NDBUF ‘[HEX GB + 3C7EE]’]
(MACRO PIDBUF$IIAX ‘(HEX GB + 3CTEH + 512]  ‘ 1
[MACRO MINISDISK ‘[HEX M2B ~ 5411] ’]

.‘as**C*****aaaaa GENERAL P URPO SE MACROS ****a***ax***aa,

[MACRO WRITEITERIIINAL LTR ‘ C : l O ;  E: C LTR I : CALL ( Ni ’S] ’ )
[MACRO SUB$HL~DE ‘L~ (A ~L-E); H~ (AW’ D)’]
[M ACRO TRUE ‘OFFH’]
[ MACRO FALSE ‘0011’)

.‘*a**C*******aaaa MODULE DECLARAT I ONS as~

DECLARE CEAHSPNTR (2) BYTE I N I T I A L  (0,0) :
DECLARE REC$PNTR (2) BYTE INITIAL (0,0);
DECLARE C*SECTOR(2) BYTE INITIAL (0 ,0);
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I

DECLARE RECSLEN BYTE INITIAL (0) ;
DECLARE BOE (2) BYTE INITIAL (0,0) ;
DECLARE EOE (2) BYTE INITIAL (0,0) ;
DECLARE EXIT BYTE INITIAL (0);

I N IT : PROCEDU RE ;

‘a ROUTINE WH I CH VER1FZES THAT DI SK EXISTS AND SETS 5’
‘a BØE AND EO E OF DI SK INTO BOE AND EOE VAR I ABLES . S.’

. ‘a INPUT: L - DISK NUMBER 5.’

‘a OUTPUT: HOE AND EOE VAR I ABLES SET 5.’

.‘a CALLE~) BY: READ a.’

IF ( M L ; A: : 32) PLUS TEEN /5 INVALID DISK NUMBER s.’
CALL (ERROR];

ff:Ø; C:L;
DE: ( DMT$FLAC] ; EL: HL+DE ;
IF (Aa>I’ICNL)) ICY THEN /5 DISK DOESN’T EXIST a’

CALL C ERROR] ;
‘a COMPUTE BOE AND EOE 5/
11:0; Lz(C= (A :<<C) );
DE: ( D1’T’I’$BOEI; UL RL+DE;
BO E ( 0) : (A = M( H L ) ) ;  HL:HL+1; B OE ( 1) : (A :M ( H L ) ) ;

L 11l0; L:C;
DE: E DNTSEOE) ; RL:EL+DE;
EOE(0) :(A : Mt H L ) ) ;  EL HLt I ;  E O E ( L ) x ( A : [’f(f f L ) ) ;
END INIT ;

CHECKSRD$PWFR: PROCEDURE ;

/5 ROUTINE TO CHECK TEE CHARACTER POINTER . IF CHARS 5.’
.‘a PNTR EXCEEDS THE BUFFER LENGTH , THE NEXT SECTOR iS ~~.‘
.‘* READ INTO MEMORY AND POINTERS ARE UPDATED . a.’
/5 CALLED BY: GNC

STACK: EL; STACK: BC;
HL:CHARSPNTR * DE: ( NDBUF$NAX] ;
IF ((SU’DIHL$DE]) PLUS THEN ra CRARSFNTR ~ = MD BUF$ MAX a ’

DO:
EL:EOE; DE HL:
.‘a COMPUTE C5SECTOR - EOE AND TEST ‘0 5.’
EL: CSSECTOR, -1;
IF ( C  SUB$HL $DE] ) PLUS THEN

DO; /5 NO MORE DISK SPACE a.’
Al ‘ 5’; ( WFtITE$TERI’II NA.L ‘A S ] ;
M ’P’ ; (WRITE$TEWIINAL ‘ A ’) ;
CALL ( ERROR) ;

END;
/5 READ DI SK BUFFER 5’
BC:( HL:C$SECTOR) ;
DEZ(NDBUF]; L 1 ;  /5 READ C.’
CALL (M I N I I D I S K ] ;
IF (A : :CTI WE ] ) ZERO THEN ‘a DISK ERROR 5’

CALL C ERROR];
C$SECTOR:(EL:CSSECTOR,+1) ;
i’* CONFUTE ItEC$LEN REC$LEN— ( CHAR$PNTR - REC$PNTR) 5.’
ffl,~:RE C5PNTh ; DE:EL;
UL:CHABSPNTR ;
[SUBSHL$DE]; DE:HL:
Ø:Ø; L:( A:REC$LEN) :
( SUBSHLSDE) ; REC$LEII (A:L) ;
/5 RESET EEC AND CHAR PO I NTERS S.’
HL:CHABS?NTR ; DE :512;
[SUBSELSDE]; CEARSPNTR: BL ;
REC*PNTR : EL;

END;
BC: STACK; EL: STACK;
END CHECICSRD$PNTR;

GNC ; PROCEDURE ;

.‘* ROUTINE TO RETUIU( NEXT CHARACTER . THIS ROUT I NE a.’
/* ELIMINATES SYCOR INFORMATION FROM THE RECORD AND a.’
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/5 CONVERTS CHARACTER TO HEX IF VALID VALUE. THE
/5 FO1UIAT OF THE SYCOR FILE FOLLOWS: a. ’
.‘* ABCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC CCCCCCCCCCCBA *.‘
‘a WHERE A IS 0011 IF THE RECORD IS ACTIVE OR 8011 IF Cf
/S THE RECORD HAS BEEN DELETED . B CORRESPONDS TO THE C.’
/5 NUMBER OF C’S (OR BYTES ) IN THE RECORD .
/5 5/
‘a OUTPUT: IF HEX CHAR READ 5.’
‘5 CY= 0, A IIEX VALUE 5.’
.‘* IF NOT A HEX CHAR S.’
.‘z CY= 1 , A= ASC1I CHAR a.’
‘a CALLED BY: READ, GNB a.’

STACK BC; STACX DE; STACK:HL ;
CALL CHECKSRD$PNTR ; /5 INSURE CHARACTER IN MEMORY 5/
8:0; C:(MREC$LEN) ;
HL REC$PNTIt; DEXHL ; ULICRARSPNTR;
/5 IF CKAH*PNTR - REC$PNTR : REC$LEN a.’
.‘* THEN PROCESS NEW SYCOR RECORD C.’
IF ([SUB$HLSDE] ; A:fI; A: :B) ZERO B (ML ; A ::C) ZERO THEN

DO; /5 PROCESS NEW SYCOR RECORD Cr
EXIT (M [F ALSE ]) ;
REPEAT ;

ilL: CHARSPNTR;
8M ( EL); /5 SYCOR RECORD EXISTENCE FLAG 5.’
CHARS? NTR (EL ELf 1) ;
CALL CHECK$RD$PNTR;
REC$LEN:(A:M(EL) ,+j ,+1) ;
CIIARSPNTR: ( EL HL+ I);
CALL CHECKSRD$PNTR;
IF (A (B) CY THEN

DO; ‘a SYCOR RECORD DELETED 5/
B 0; C (AIREC$LEN) ;
/5 CHAB$PNTR :CHAR$PNTR+BECSLEN a.’
CIIABSPNTR= ( RL~HL+BC);CALL CHECKSRD$PNTR;

E~DELSE
EXIT:(A=CTRUE)); /5 SYCOR RECORD VALID 5.’

UNTIL (A=EX IT ;  A::(TRUTj ) ZERO;
HEC$PNTR EL; /5 REC$PNTR:CIIABSPNTR 5.’

END ; /5 PROCESS NEW SYCOR RECORD a. ’
EL: CUABSPNTR; MM(KL);
/5 IF ( CHAR ‘ ‘9’ AND CHAR < ‘A’) OR 5/
/5 CHAR < ‘0’ OR CHAR > ‘F’  5.’
IF (IF (A::3A11) PLUS B (A: :4111) MINUS THEN

CY:1 ELSE CY 0)
CY \ (A: :3011) MINUS \ (A: :47ft) PLUS THEN

CY: I ‘a NOT A REX CHAR 5.’
ELSE

DO; /5 HEX CHAR - CONVERT 5/
A k”3011;
IF (A: :10) PLUS THEN

A:A-7;
CYI 0;

END ;
CEABIPNTR: ( HL:CHARSPNTR , + 1);
UL STACK; DE STACK; BC STACK;
END GNC;

CNB : PROCEDURE ;

‘a TEE GET NEXT BYTE ROUTINE READS TWO CHARACTERS AND C’
‘a FORMB A BYTE . TEE CHECKSUM IS ALSO UPDATED IN THIS a.’
.‘* ROUTINE. a.’
/5 I NPUT : B — CHECKSUM
/5 OUTP UT : A - BYTE VALUE 5.’
‘a B - UPDATED CHECKSUM a.’
‘a CALLED DY: READ C.’
/ *****S****************C**5*aS**5**5******aa*x***5**a**a.’

STACK DE ;
CALL GNC : A :(<A; A < < A :  M < < A ;  D (M < < A ) :
CALL GNC : D:(A :A+D) ;
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Ba ( Al B+D) ; /5 UPDATE CHECKSUM 5.’
A D ;
DE:STACE;
END GNU;

READ: PROCEDURE ;
,aa*aaa*ua**aaa*aaaa*aa****C*aaaaz*a*aaaaaxaaa*aaa*aa*a.’
‘a THIS ROUT I NE READS DATA FROM A SYCOR F I L E  ON THE C.’
.‘a M INI-DISK IN I NTEL HEX FORMAT AND LOADS MEMORY. S.’
‘a ONE REQUIRED PARAMETER IN INPUT. THIS PARAMETER a.’
.‘a CORRESPONDS TO THE < N >  IN THE SYCOR F ILENAXE 5/
‘a . DI SK< N> . C.’
/5 CALLED BY: DEBUCSCND S.’
.‘aaaaaaaa****aaas*aaasaaaa*aa*aaaaa**aaaaaaaaaasaaaaaaaa.’

DECLARE (START,DONE) LABEL;
CALL ( GET$PARAII] ;
IF !CY \ (A : : 0 )  !ZERO THEN

CALL C ERROR]; /5 INP UT ERROR *.‘
CALL INIT; ‘a CHECK FOR DIS K VALIDITY a.’
‘5 INITIALIZE VARIABLES *.‘
C$SECTOBa C 11L~ BOE) ; .‘a SET CURRENT SECTOR NUMBER a. ’
CHAB*PNTR (EL: ( NDBUF *IIAX ]) ; RECSPNTH ilL ;
REC$LEN (A2 0) ;

START:
‘a SCAN TO SEMI-COLON *.‘
DO WHILE (CALL GNC) ICY 8 (A :  :3AE) ‘ZERO ;
END ;
B: 0; /5 CLEAR CHECKSUM 5.’
/5 GET RECORD LENGTH a.’
CALL Glib ; CIA;
IF (A::0) ZERO THEN

GOTO DONE ; /5 0 LENGTh RECORD - NORMAL TEFtI’IINAT ION a.’
.‘a GET LOAD ADDRESS a. ’
CALL GNU; R A ;  CALL GNB ; L :A;
. ‘a STRIP OFF 1IECOFtD TYPE a.’
CALL GNU ;
REPEAT; /5 FILL DATA LOCATIONS */

CALL GNU ;
M( HL) :A;

UNTIL (ffl.. BL+ I ;  C ( A : C — 1 ) ;  A : : O )  ZERO ;
IF (CALL GNU ; AID ; A ::0) ‘ZERO THEN

DO; /5 CHECKSUM ERROR C.’
As ‘C’ ; ( WRITESTERTIINAL ‘ A ’] ;
A: ‘5’ ; [WR I TE$TERNINAL ‘A’];
CALL I ERROR) ;
END ;

‘a ADJUST CRABSPNTR TO POINT TO START OF a.’
.‘C NEXT SYCOR RECORD a.’
11:0; L:( A:RECSLEN) ; DE:EL;
CHARSPNTR: ( HL:RECSPNTR , +DE ) ;
GOTO START ;

DONE:
END READ;

DISK*IO: PROCEDURE ;
.‘*a*aaa*aaa**saaaaaaaaa*a*aa**aaa*aaaa*a**aaaaa*aaa.’
/5 THIS ROUTINE UTILIZES CALLS TO TEE I’IINISDISK C.’
.‘* PROCEDURE TO READ OR WR ITE SPEC IF TED NUMBERS C.’
‘a OF SECTORS BETWEEN DISK AND ME MORY . THE DMA C.’
‘a ADDRESS I S SPECIFIED IN TEE COMMAND. a.’
‘a CALLED BY: DEHUG$CNI) C.’

DECLARE ( INPUT, OUTPUT, START I )  LABEL;
DECLARE (DISK$OP , NSSEC) BYTE INITIAL (0,0);
INPUT:

DI SK $OF I ( A l 1 ) ;
COTO START 1;

OUTPUT:
DI SKS OP ( A 2 ) ;

STARTI :
CALL C GETSPARAN) ;

I F CY \ (A: : 0) !ZERO THEN CALL C ERROR] ;

lDf,
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STACK~flL; /5 SAVE THE STARPI NG SECTOR ’ */CALL (GETOF’AltAfl] ;
IF CY \ (A::0) YZERO THEN CALL (ERROR];
STACK~ffL; ‘5 STACK START ADDRESS a.’CALL ( GET PARAII] ;
IF ICY \ (A : : 0)  IZERO THEN CALL ( ERROR] ;

‘a SET - OF SECTORS - SET UP FOR CALL TO PIINI D I SK 5’N$SEC (A ~L ) ;  L~ (M D I SK $O P ) ;
DEISTACK; ~~~STACK~REPEAT;

CALL (MINIIDISK] ;
IF (A: :~~) IZERO THEN CALL C ERROR];DE~( HL~200H+DE); BC:BC+ I ;  L~ ( MDISK$OP);NOSECI(A1N$SEC, 1) ;  .‘a READJ UST COUNTERS C.’UNTIL (A ::0) ZERO;

END DISK$IO;

EOF
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________

.‘a * * * * rrrs COMMAND PROCESSOR ( MC?) a a * a.’

I9FAH:

MC?: PROCEDURE ;

‘a NC? IS AN INDEP ENDENT MODULE OF TEE MICROC OMP UTER
TIIIESRABED SYSTEM ( NT S) DEVELOPED FOR TEE NPS
IIICROCOPIPUTE1I. LABORATORY SYCOR 440 SYSTEM.
THIS NODULE IS CALLED BY THE MTS MONITOR TO
PROCESS ANY SYSTEM COMMANDS ENTERED THROUGH THE
TERMINAL I NTERF ACE BY THE USER . I’ll’S COMMAN DS ARE
VALIDATED BY MC? AND THEN SENT TO I’ll’S SERVICE
CALL CONTROL MODULE FOR FURTHER PROCES S INC.
MC? IS WRITI”EN IN PL M FOR TWO REASONS:

( 1) TO UTIL ITE E A HIGH-LEVEL LANGUAGE TO
FACILITATE THE DESIGN AND DEBUGGING TAEK
DURIN G TEE DEVELOPMENT OF MC P.

(2 )  TO PROVIDE A PLM PROGRAM WHICH ILLUSTRATES
THE FUNCT IO N CALL REQU I REIbIENTH
FOR ANY USER. PROGRAM TO INTERFACE WITH Mi’S.

THERE ARE TWO PRIMARY DIFFERENCES BETWEEN THE MC?
INTERFACE WITH MTS AND A USER PROGRAII/MTS INTERFACE.

(1) ONE IS TUE ENTRY FORT . TUE I’ll’S INTERFACE FORT
FOR USER PROGRAMS IS 2000H. TEE ENTRY PORT
FOR I’IC? IS 1FOOH.

(2)  THE OTHER DIFFERENCE IS THAT USER PROGRAMS
DO NOT RAVE TO BE CONCERNED WITH SAVING
AND RESTORING THE MTS MON ITO R STACKPTR .

MC? WILL PROCESS TUE FOLLOWING SYSTEM COMMANDS
ENTERED AT THE TERMINAL BY THE USER:

COMMAND PARAMETERS

LOGIN <DISK NUMBER> /<KEY>
QUIT NONE
ATTACH <DRIVE LETTER> <DISK NUMBER.> .‘< KEY)
PROTECT <DISK NUMBER> .‘< KEY>
RESTRICT < DISK NUMBER)’ .‘< KEY>
UNPROTECT <DISK NUMBER> /< KEY>
SIZE < MEMORY SIZE>

WHERE
<DRIVE LETI’ER) - DESIGNATES A VIRTUAL FLOPPY DISK

DRIVE TO RE ONE OF TEE LETTERS
A THRU H.

< D I S K  NUMBER) - SPECIFIES A VIRTUAL FLOPPY DISK
NUMBER FROM 0—31.

<DISK NUMBER) — SPECIFIES A DISK NUMBER FROM 0-31.
.‘< KEY) - SPEC IF I ES A 4 CHARACTER KEY CODE.
< MEMORY SIZE> - SPECIFIES THE SIZE OF THE USER

PROGRAM AREA.
C.’

‘a a a * NC? LITERAL AND DATA DECLA RATIONS C a a.’

.‘* a a * * I’ICF LITERAL DECLARATION$ a * a a.’

DECLARE
LIT LITERALLY ‘LITERALLY’ .

LIT ‘IFOOR ’ ,’a INTERN AL I’ll’s PORT a.’
NTS$CND$READY L I T  ‘OFOH’
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INVALID*CND LIT ‘1 ’

TRUE LIT ‘OFFE ’,
FALSE LIT ‘0’ ,

CR LIT ‘0DB’
LF LIT ‘OAR ’
TAB LIT ‘9’

MAX$CBUFFOSIZE LIT ‘64 ’

READSNTS$C11ID LIT ‘-1’ , /* INTERNAL MTS CIII) C.’
ATTACH LIT ‘0’ , .‘*WI’S SYSTEM CIII) NUIIBERS*.’
I’Il’S$I’ISG LIT ‘1’
LOGIN LIT ‘2’
PROTECT LIT ‘3’
QUIT LIT ‘4’
RESTRICT LIT ‘

~~~~
‘

SIZE LIT ‘6’
UNPROTECT LIT  ‘7’
TERIIINAL$STATUS LIT ‘8’
READ$TERMINAL LIT ‘ 9 ’
WR I TESTEBMI NAL LIT ‘10’

.‘a C C * I’ICP GLOBAL DECLARATIONS a * a a a~

DECLARE
CBUIT (64) BYTE , ‘a Cu D  BUFF FOR Mi’S COMMAND C.’
CBUFF$LENGTR BYTE , /a NUMBER OF CHARS IN CBUFF C.’
CBUFFSPTR BYTE ; .‘* P1’S TO NEXT CHAR. IN CBUFF

TO BE PROCESSED a.’

DECLARE
CHA R BYTE , /5 USED FOR CHAR MANIPULATION C.’
VALUE (2) BYTE, ‘a VECTOR FOR CONVERTING NUMBERS C.’
P ARANETERS(6) BYTE; .‘*PARAMETERS FOR III’S SYSTEM CALLS*/

.‘* C a a a ~rrs INTERFACE PROCEDURES a a a a a.’

,a*aaaaaa*saaaCaaaaaaaaa*aaa*aaaaaa**aaaa**aaaaCa*aaa.’
.‘* I’ITS1- PROVIDES I’ll’S INTERFACE FOR FUNCTIONS

WHICH DO NOT REQUIRE A RETURN VALUE.
‘F’ CONTAINS THE I’ll’S CND NUMBER; ‘A’ CONTAINS
THE PARAMETER OR ADDRESS TO LIST OF PARAMETERS .
CALLED BY : ERRORSMSG; SEND$NTS$CI’ID

a,

lITS1: PROCEDURE (F ,A);
DECLARE F BYI’E , A ADDRESS ;
GO TO 111’S;
END I’ll’S!;

.‘a I’1T52- PROVIDES I’ll’S INTERFACE FOR FUNCTIONS
WHICH REQUIRE A RETURNED VALUE.
‘F’ AND ‘A ’ ARE TEE SAllE AS IN Mi’S 1.
CALLED BY: RE ADSCHAR ; SEND$MTS$CND

5,

l’fl’52 : PROCEDURE (F , A) BYTE ;
DECLARE F BYTE . A ADDRESS;
GO TO I’ll’S ;
END NTS2 ;

~‘* a * * * * IIC? P R I M I T I V E  P ROCEDURES a a * C.’
/*********z**************C****a******** ***C****a*******/

READ$CHAR PROCEDURE B’fl’E;
RET~JRN I’1T52( RE AD$MTS$CMD, 0 ) :
END RE AD$CIIAR ;
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CBUFF$NOT$ENPTY: PROCEDURE BYTE ;
RETURN CBUFF$PT1I. < CBUFF$LENGTR ;
END CBUFFINOT$EMPTY;

DEBLAN1C: PROCEDURE ;
DO WH I LE ( CDUF F~ PTIi. < CBUFF$LEIIGTH) ANT)

(CBUFF( CBUFF$PTR) = ‘ ‘ )  OR
( CBUFF(CBUFF$?TR) TAD) ;

CBUFF$PTR CBUFFIPTR + 1;
END;

END DEBLAN’K;

ERRORS NSG: PROCEDURE ;
CALL IfI’SI( TFSIIISG, I NVALID$CMD) ;
GOTO FUll ;
END ERROR$I’ISG;

‘a F I LL$CDUFF - CHECK CURRENT TEBI’IINAL STATUS FOR
MI’S COMMAND. IF NOT , EXIT: OTHERWISE FILL THE
COMMAND BUFF ER WITH TUE III’S COMMAND .
CALLED BY: I’R~P MAIN CONTROL

5.’
FILLa CBUFF: PROCEDURE ;

IF MTS2( TERIIIIIAL$STATUS, 0) NTS$CND$READY THEN
DO;
CBUFFSPTR , CBUFF$LENGTH = 0;
DO WH I LE ( CBUFF~ LENGTH < MAX$CBUTF$S IZE ) AND

((CBUFF (CBUFF$LENGTH ) ::READSCHAR)<>CR);
CBUFF$LENGTE CDUFF$LENGTH+ 1;
END;

END ;
END FILL$CDUFF;

I N I T I A L I Z E: PROCEDURE ;
DECLARE I BYTE;
DO I 0  TO 5;
PARAZ’IETEBS(I)

END ;
VALUE( 0) ,  VALUE( 1) = 0;
END INITIALIZE ;

.‘*************************** ***************x*********/
5.’

LETI’ER; PROCEDURE (C) BYTE;
DECLARE C BYTE ;
RETURN C > = ‘A ’ AND C < ‘Z’ ;
END LETTER;

.‘C NUMBER - RETURN TRUE IF ‘C’ IS A NUMBER.
CALLED BY: GET$NIJ?IBER; GET$PARAMETEBS ;

ATrACH$Cl’ID; SIZE$CND
5.’

NUMBER: PROCEDURE (C) BYTE ;
DECLARE C BYTE ;
RETURN C > ‘0’ ANT) C < ‘9’ ;
END NUMBER:

‘a READ$CMDSLINE - READS CHAR FROM COMMAND BUFFER;
CONVERTS LETTERS FROM LOWE R TO UPPER CASE,
IF REQUIRED.
CALLED BY: GETIKEY; GET$NTJI’fflEfl; GET$P ARANETEBS ;
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ATTACH$CMD; SIZEICND ; MC? MAIN CONTROL
a,

READ$CMB$LINE: PROCEDURE BYTE ;
DECLARE C BYTE ;
IF (C : CBUF F (CB UFF SP TR ) ) > 61R /5 LOWER CASE A 5.’

AND C <~~ TAR THEN .‘* LOWER CASE Z a.’
C = C AND SFH; .‘* CONVERT TO UPPER CASE

CBUFF~ PTR CDUTF$PTh+ 1;
RETURN C;
END READ CMD$LINE ;

.‘* SCAR ITOSBLANK - SCAN TO NEXT BLANK OR TAB CHAR .
CALLED BY: MC? MAIN CONTROL

5.’
SCAN$TOSBLAIIX : PROCEDU RE ;

DO WH iLE ( CBUFF$PTR( CBUFF$LENGTH) AND
( CBUFF(CBUFF$PTR) - ( > ’  ‘ )  AND
( CBUFF( CBUFF$PTR ) < ) TAD);

CBUFF$PTR CBUFF$PTR+ 1;
END ;

END SCAII$TO*BLANK;

‘a SEND$MTS$CND - ‘CIII) ’ CONTA INS TUE I’ll’S CIII) NUMBER
AND ‘ PARAMETER ’ CONTA I NS THE ACTUAL PARAMETER
OR TEE ADDRESS OF THE ACTUAL PARAMETER LI ST.
TWO 111’S SYSTEM CALLS ARE MADE:
( 1 1  MTS2 - PROCESS SYSTEM C1’ID, WE ICE RETURNS

A RESPONSE.
(2) 11151 - DISPLAY RESPONSE AT USER TERMINAL .

5,

SEND IITSSCIID: PROCEDURE ( CIII) , PARAMETER) :
DECLARE CIW BYTE , PARAMETER ADDRESS ;
CALL I’ffS I ( IITS$NSG, IITS2( CIII) , PARAMETER)) ;
END SENDJI’fl’S$CMD;

‘a * a * a UTILITY PROCEDURES a a * a * a

.‘***a*aa*aa*a*aaaaaaa**a*aaa*****a;~c*****XCaa**a**a**a/

.‘C CONVERT$VALUE - CONVERT ASCII CODE IN ‘ VALUE ’
TO APPROPRIATE BINARY VAL UE . THE RANGE OF VALUES
TO BE CONVERTED ARE FROM 0-31.
CALLED BY: GET$ NUI’IBER;

5.’
CONVERTS VALUE : PROCEDURE BYTE;

IF VALUE ( I )  = 0 THEN /*ONLY A SI NGLE D I G I T  TO CONVERT S’
RETURN VALUE ( 0) -30fl;

ELSE .‘a TWO DIGITS TO CONVERT C.’
RETURN ( ( V A L I J E ( 0 ) - 3 0 f f ) a I 0 + (V A L T J E ( I ) - 3 0 H ) ) ;

~ND CONVERTS VALUE;

/* GETIKEY - GET THE (KEY> PARAMETER, IF  ENTERED ;
STORE KEY I?! TEE PARAMETER LIST STARTING AT I .
CALLED BY: ATI’ACE$CMD; GET$PARANETERS ;

C,
GETIKEY : PROCEDURE ( I ) ;

DECLARE I BYTE ;
IF CBUFF5NOT$ EPIPTY THEN - - ~ NEXT CHAR TITJST BE ‘“ a.’

DO:
IF ( CHAR : =READ$ CNDS LINE) ‘ / ‘  THEN

DO WH ILE ( 1 < 6 )  AND CBIJFF$NOT$ E MPTY ;
P ABAIIETEBS( I )  READ$CI’IDSLINE ;
I~ 1+1;END :

~ 
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S

ELSE 
‘* ‘ 

• IS USED TO IND ICATE */CALL ERROH$MBG; /* < KEY) AND IS REQUIRED . *‘END;
END GETSKEY;

.‘~~ GETSNUNBER - GET (DISK NUMBER> PARAMETER ANDCONVERT IT FROM ASCII TO BINARY . STORE TUERESULT IN PARAMETER LIST AT • P. UPON ENTRY.CUAB HOLDS TUE FIRST DIGIT.CALLED BY: ATFACH$CMD; GET$PAHA~NETEp~
CET NUNBER; PROCEDURE ( I ) ;

DECLARE I BYTE ;
vALuE(e) CHAR;
IF CBUFF NOThE~~~Ty AND

NUMBER( CHAR: ~~~~~~~~~~~~~~~~THEN /* TWO DIGI T DISK NUMBERVALUE( I )  = CHAR;
PARAMETERS( I) CONVERT$VALUE;END GETaIflRIDEJt;

,****************** *************** ************** *****,
‘~~ GETSPARAJ~~TEpS - USED TO GET THE <DISK NuMBER>AND ( KEY> PARAPIE’jtBs . GENERATES ERROR MBG IFNVCT CHAR IS NOT A NUMBER.

CALLED BY: LOG II~$CMD ; GETSREQUIR~~ spAJ J ~~~’vp,~~
GZT$?AItAMETERS: PROCEDURE ;

IF NUTIBER( CHAR: Z HEAD$CIID.LINE) THENDO;
CALL GETtNU)IBER( 0) ;
CALL DEBLARL
CALL GET$KEY( 1) ;

• END;
ELSE

CALL ERBOR*MBG;
END GE IPAJIAJIETER5;

‘* GETSREQUIREDSPAJ 2I~~ S - GETS THE <DI SK NUNBWAND < ICED PARAMETERs FOR THOSE SYSTEM CMDS FORWHICH THESE PARAMETERS ARE RE QUIRE D ( NOTOPTIONAL) . GENERATES ERROR MBG IF PABA1~~TEHSARE NOT THERE .
CftLLP~n BY: PHOTECT$CND; RESTRICT$CMB; UNPROTECT~~~~

GE $NEQUIRED$P AJ~ JI~TERS: PROCEDURE ;IF CBUFF$NOT$FJWTY THEN
CALL GET$PARANE TEflS ;

ELSE
CALL ERROROMBG;

END CET*REQUIREDSpAR4J~F~ _p,~ ;

,***************** ****** x***** ******** ******* ********** ,/* * * * ~ * SYSTEM CIII) PROCEDURES * * * * *,,**** *~ ************************************************,

‘* ATrACH*Cpm -
PORN : ATFACU <DR I VE LTR <DISK NB> f KEY>ALL THE PARAIIETER.S ARE OPTIO NAL, HOWEVER< KEY> CAll NOT APPEAR WI THOUT iT ’S ASSOCIATED< I )  ISIC NUMBER> . WHEN PARAMETERS ARE ENTEREDTHEY MUST BE IN THE ORDER INDI CATED .CALLED BY: MCP MAIN CONTROL

ATTACH$CPID: PROCEDURE ;

192
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I? CBUTPIB OIIflI PTY THEII
DO;
CHAR z READSCIWSLINE ;
IF LETrER( CHAYt) THEIt 1* < DR IVE LET~FJD

DO;
FABA?IETEBS( ~ ) ‘CHAR -4 iR ~ f*CONVEItT TO BINARY*/
CALL DEBLAItIC;
IF CBUFF$ItOTIEMPTY THEN ‘* MORE PARAMETERS *.‘

CHAR • READ CPH)$LI1tE;
END ;

IT ltU?IDER( CRAR) THE1t t* <DISK NUMBER>
DO;
CALL GET$NUNBER( 1) ;
CALL DEBLA1 K;
CALL GET$KEY( 2 ) ;  /* < KEY>
CALL DEBLANK;
END ;

END;
IF CBUFFEtOT ENFTY TEEN

CALL ERBOMP8G;
ELSE

CALL SEND 1ffS$CIID ( ATI’ACB. . PARAMETERS) ;
END A1TACHSCND;

‘* LOGINSCIID -
FOR M : LOGIN <D I SK NUMBER) /< KEY)
TEE PARAMETERS ABE OPTION AL BUT < KEY> CAN NOT
APPEAR WITHOUT <DIS K NUMBER> .
CALLED BY: MC? MAIN CONTROL

LOGIN$CND PROCEDURE;
IF CBUF1$NOT$ENPTY THEN

CALL CET$PAJtAIIETEBS ;
CALL SE]tD$NTSSCI’ID( LOGIN, . PARAMETERS) ;
END LOG I N$CMB ;

PROTECTSCMD -
FORN PROTECT <DI SK NUMBER> ‘( KEY)
THE PARAMETERS ARE REQUIRED .
CALLED 5Y: MC? MAIN CONTROL

PROTECT$CND: PROCEDURE;
CALL GET REQUINED.?ABAMETEBS;
CALL SENDs PffS$CPW ( PROTECT, . PARAMETERS) ;
END PROTECT$CMD;

‘* QUIT$CND - FORM : QUIT
NO PARAMETERS.
CALLED BY: MC? MAIN CONTROL

QUIT$CND: PROCEDU RE ;
CALL SEND$MTS$CIID( QUIT. 0) ;
END QUIT*CND ;

‘* RESTRICT$CMB -
FO RM : RE STRICT <DISK NUMBER> /< KEY)
THE PARAMETERS ARE RE QUIRE D .
CALLED BY: PIG ? MAIN CONTROL

RESTRICT$CMB: PROCEDURE;
CALL GETSREQU I REDS? AMMETERS :
CALL SENDS W1SSCND( RESTRICT. . PARAMETERS) ;
END RESTRICTSCMD ;
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/* UNPROTECTSCMD -
FORM; UNPROTECT <DISK NUMOER> f< KEY)
THE PARAMETERS ABE REQUIRED .
CALLED BY: PlC? MAIN CONTROL

*1
UNPRDT!CT$CPID: PROCEDURE ;

CALL GETOREQU I REDSPARAMETEES;
CALL SEItD$NTS$CMD( U1tPBOTECT. . PARAMETERS) ;
END UNP ROTECT$CMD;

~‘* SIZE$CND —
FORM: SIZE < MEMORY SIZE>
THE PARAMETER IS REQU IRED.
CALLED BY: MC? MAIN CONTROL

SIZESCIID: PIWCEDURE;
I? CBUP V$NOT$EPfl~TY THEN

DO;
IF NUMBER( CHAR: ~BEAD$CflD$LINE ) THEN

DO; ‘~ GET MEMORY SIZE PARAMETER */
CALL GETSNUNBER( 0) ;
CALL SE1tDSPflSSCPID( S IZE , PAJIMIETERS( 0 ) ) ;
END;

ELSE /* PARAMETER MUST BE NUMBER
CALL ERBORSP~~G; ‘* SPECIFYING MEMORY SIZE ~‘END;

ELSE ‘* CHUFF EMPTY - ERROR
CALL ERROR$?~~G; /* PARAMETER REQUIRED */

END SIZE$CMD;

,* * * PfrS COPIPIAItD PROCESSOR ( MC?) MAIN CONTROL *
* CALLED BY: icrs MON ITOR MODULE * *1

DECLA RE STACK (20) ADDRESS , OLDSF ADDRESS;

OLDSP • STACNPTR; ‘* SAVE MFS STACK POINTER
STAC KF TFt . STACK( LEII GTH( STAC K ) ) ;  /* SETUP MC? STACKPTR */

CALL INITIAL I ZE ; /* INITIAL I ZE DATA STRUCTURES */
CALL FILL$ CBUFF ; f* GET WI’S COM MAND */
CALL DEBLAItK ; ‘* SCAN TO FIRST NONBLANK CHAR */
IF CBUTFSNOTIEIII’TY TEEN 1* PROCESS CND BUFFER

DO ;
CHAR • BEADSCIIDSL I NE; /* GET FIRST LETTER OF CMD
CALL SCAItSTOSBLAIflC; /* SCAN TO NEXT BLANK, BECAUSE

ONLY TUE FIRST LETTER IS USED
TO DETERMINE THE CMI)

CALL DEBLANK;

IF CHAR ‘A TEEN f* ATTACH *f
CALL ATFACUSCND;

ELSE
DO;
IF CHAR • L TEEN ‘* LOGIN *‘CALL LOGINSCMO;
ELSE

DO;
IF CHAR ~ ‘P ’ THEN 1* PROTECT */

CALL ?ROTECT5CMD;
ELSE

DO;
IT CHAR • Q THEN /* QUIT

CALL QUIT$CPW ;
ELSE

DO;
IF CHAR • ‘H’ TEEN ‘* RESTR I CT *f

~~~~~~~ 
_
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CALL RESTIIICT$CPID;
ELSE

DO;
IF CHAR- ’!’ THEN t* SIZE *r

CALL SIZE$CIZD ;
ELSE

DO;
IF CHAR • U’ TffENf*UNFROTECi~,CALL UNP ROTECT$CNDI
ELSE

CALL ERROR5P~~G;
END;

END ;
END;

END;
END;

END;
END;

FIN!:
STA~LrTR • OLDSP ; /0 RESTORE PITS M ONITOR STACKPTR 0/

END JIG?;

LOF

195



LIST OF REFERENCES

I. thilloc k , D . P . and brown , 1< . J., A Share d Env ironment
for M icrocom p uter Sy stem De v eloome n t , t4.S. Th esis ,
Nave l Postgra duate School , M ontere y, CA , M a r ch ,
1977.

2. D i g i t a l  Research , A n Intr oduct i on to CP/M Featur es and
F a c i l i t i e s ,  P a c i f i c  Grove , CA 93950, 197o .

3. D i g i t a l  Research, CP /M Dyn am i c Debugging Too l (L)DT)
User ’s Gu ioe , P a c i f i c  Grove , CA 93950, 19Th.

~I. D i g i t a l  R esearch , CP /M Interface Guide , P a c i f i c  Grove ,
CA 93950, 1q76.

5. Di g i t a l  Research , CP /M Sy ste m A l t e r a t i o n  Guide , P a c i f i c
Grove , CA 93950, 197o .

6. D ig i t a l  Research , ED: Co n text Editor for the CP /M Disk
Sy s tem User ’ s M anual , Paci f i c  Grove , CA 93950, 1975.

7. Digi t a l  Research , CP /M A ssembler (ASM) User ’s Guide ,
Pac if i c  Grove , CA 93950, 19Th .

8. Intel Corp., 8080 Ass embly Language Programming Manual ,
Santa Clara , CA 95051 , 1976.

9. In tel Corp. , 8008 and 8080 PL/M Programming M anual ,
Santa Clara , CA 95051, 1976.

10. M adn i c k , Stuart E. and Donovan , John J ., Operatin g
Sys tems , M cGraw —h i l l , 197U .

11 . l~edroso , L. P. b ., ML 8O : A S tructured M achin e 0r ien te d
Micr ocom p uter Prog ra mm in a Lanauage , M .S . Th esis ,
Nava l l’o stgr ~adu a te School , M ontere y, CA. December
1975.

IQ6



12. Sycor Inc., M odel 340/340D Inte l l i g e n t  Com m unications
le rm i na l Op erat or ’s Ma nual, Nr TD3 14003—275 , Ann
Ar bor , Mi chigan , October 197’4.

13. Sycor Inc .. User ’s Gu i de to the L440 System , Nr
UL~$4 0O—2, Ann Arbor, M i ch i gan , N ovember 1976.

iLl . Sy cor Inc., 8080 Debug User ’s Gui de , Spec. 950706, Rev
b , A~ n Arbor, Mi c hi g a n , Octooer 1975.

15. Intel Corp., ISIS—Il Sy stems User ’s Gu iae , Santa Clara ,
CA 95051 , 1976.

l~~7 

- - -- - -



Ti ~~~~~~~~~~~ 
.- ,- -.

-.
~~~~~~

. 
.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

IN I I I A L  D i STRI B UT iON LIST

No. Copies

I. Defense Documentat ion Center 2
Cameron Station
Alexandria , V i r g i n i a  223 1Ll

~~. Lib r ary, Code 0212 2
c~a v a l Po stgraduate School
M ontere y, C a l i f o r n i a  93940

3. De p artment Chai rman, Code 52 1
D ep artment of Com outer Science
N aval Postgraduate School
~4onterey, C a l i f o r n i a  93940

4. A ssoc Professor Gary A. K i l d a l l ,  Code S2Kd 1
Depar tment of Com p uter Scie nc e
Naval Postgraduate School
M ontere y, C a l i f o r n i a  039L1 O

5, LCUW Steph en T. r io l l , USN , Code 52hl 1
De p artment of Comoute r Scie nce
~av e l Postgraduate Sch ool
Montere y, C a l i f o r n i a  93940

6. M i croco m p uter Laborator y, Co ie Sdec 2
D ep artm ent of Com p uter Scie n ce
Nav a l Postgraduate School
M ontere y, C a l i f o r n i a  Q3QL I O

1. LI Stephen J. Carro , USN 1
110 ~ Spru ance Roaø ,
M onterey, C a l i f o r n i a  03940

8. Mr h ar ry L. Knou se
Naval A i r  D ev elo p e e n t Lente r
Cool ~53
#ie rmin ste r , Penns y lvan i a 16914

198 ..~1


