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Foreword

Concurrent CP/M™ can be configqured as a single or multiple user,
maltltasking, real-time operating system. It igs designed for use
with any digk-baged microcomputer using an Intel® 8086, BOB8, or
compatible microprocessor with a real-time clock. Concurrent CP/M
is modular In design, and can be modifled tc suit the needs of a
particular installation.

Concurrent CB/M alao can aupport many IBM® Personal Computer Disk
Operating 8System (PC DOS) and MB™ -DDS8 programs, Tn additieon, you
can read and write to PC DOS and MS-DOS disks. 1In this manual, the
tecm DOS refersa t6 both PC DOS and MS-DOS.

The Information Iin this manual is arranged in the order needed for
use by the system deszigner. Section ! provides an overview of the
cancurrent CP/M system. Section 2 deacribes how to bulld a
Conourrent CP/M system uslng the GENCCPM utllity. fection 3
contains an overview of the Concurrent CP/M Extended Input/Output
System (XI0S). XICS Character Devices are covered in Section 4, and
Disk Devices in Section S. Section 6 describes speclal character
I/0 Eunctions needed to support DOS programs.

A detailed description of the XIOS Timer Interrupt routine is found
in Section 7. Section 8 deals with debugging the XIOS. Section 9
discuases the bootatrap loader program necessary for loading the
operating system from disk. Segtion 10 treats the utilities that
the QEM must write in order toc have a commercially distributabla
system. BSection ll covere changes to end-user deccumentatlon which
the OEM muat make if certain modifications to Concurrent CP/M are
performed. Appendix A discusses removable media conalderations, and
Appendix B covers graphics implementation.

Many sectiona of thias manual refer tO the example XI0S. There are
two examples provided, One le a aingle user system to run on the
IBM Personal Computer. The other is & multi-user aystem running on
a CompuPro® 86/87 with serial terminals. The single user axample
includes source code for windowing support for a wvideo mapwped
display. However windowing is not required for the system. The
source code For both examples appears on the Concurrent CP/M
distribution disk; we strangly suggest assembling the source files
follawing the inatructions in Bection 2, and referring often to the
assembly llsting whlle reading this manual, Example listings of the
Concurrent CP/M Loader BIOS and Boot Sector gan also be found on the
release disk.
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plgital Research? supports the aser interface and software intecface

to Concurrent CP/M, as described in the Concurrsni CP ratin
Bystem User's Gulde and the Concurrent Op#ratin stem

Programmer's Refarenge Guide., respectively. Digital Resesarch does
naot support any a ticns or modifigations made to Consurrent CP/M
by the OEM or distributor. Tha OEM or Concurrent CP/M diatributor
must alsc Bupport the hardware Interfece (XI08) for a particular
hardware esnvircnment,

The Contcurrent CP/M Syatem Guide is intended for uss by syatem
designers who want tc modify eilther the user or hardware interface
toc Concurrent CP/M. It apgumeq you have already implemented & CP/M-
88% 1.0 Baalo Input/Output System (BIQB), prefesrably on thas target
Concurrent CP/M machine. It algs mssumes you are famillar with
theas four manuals, which document and support Concurrent CP/M:

o The Congurrent CF/M Operating System User's Guide decumenta the
usar'a interfase to Concurrent CF/M, explaining the various
features used to executs applicationa programe and Digical
Regearch uvtility programs.

# The Concurxzent cvéu ngrating Syetam Programmer’'s Refarence
Gulde documents the applicetions programmer's intarface to
Ceonpurrent CP/M, explaining the internal file structure and
pysten antry points-~information essantlal Lo create
appligations programs that run in the Concurrent CP/M
snvirenpent,

s The Concurzrent CP/M Operating Syatem Programmer's Dtilities
Guide documents the Digital =Researeh otility programs
programmers usa to write, debug, and verify appllicationg
programs written for thé Concurrent CP/M environment.

s The Congurrent CP/M Oparating System S8ystem ¢uide documents the

internel, hardware—dependent structures of Concurrent CP/M.

Standard terrminclogy 19 used throughout these manuals to reler to
Congurrent CP/M features. For exanple, the names of all Xios
function calls and their associated code routines begin with I0 .
Concurrent CP/M system functione availlable through the logically
invariant softwars interface are called ayatem calls. The names of
all data atructures finternal to the operating system or X108 are
capitalized: for example, XIOS Hemder and Disk Parameter Block.
The Concurrent CP/M eystem data segment 18 referred to as the SYSDAT
area or gimply SYSDAT. The fixed structure at the beglnning of the
SYSDAT area, documented in Section 1.10 of this manual, is called
the S5YSDAT DATA.
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Section 1
Systern Overview

Concurrent CP/M ia a multitasking, real-time operating system. It
can be configured for one or more user terminala. Each user
terminal can run multiple tasks simultaneoualy on one or more
virtual conaolea. Concurrent CP/M supports extended features, such
as intercommunication and synchronization of independently ruaning
proceases. It iz designed for implementation in a large variety of
hardware envirocnments and as such, you can easlly costomize it %o
fit a2 particular hardware environment and/or user's needs.

Cancurrent CBP/M also supports DOS (PC DOS and MS-DO5) programs and
media. Tha XIDS support for DO5S media is described in Section 5 of
this manual. DOS character I/0 is described in Section 6.

Concurrent CP/M conaiats of three levels aof interface: the user
interface, the logically invariant psoftware intecface, and the
hardware interface. The user interface, which Digital Research
diatributes, is the Regident System Process (RSP} called the
Terminal Message Proceas (TMP). It accepts commands from the uaser
and either performe those commands that are built intoc the TMP, or
passes the command to the operating system via the Command Line
Interpreter (P_CLI). The Command Line Interpreter in the cperating
system kernel either invokes an RSP or lomds a disk file in order to
perform the command.

The logically invariant interface to the operating system consists
of the syatem calls as described in the Concurrent CP/M Operatin
System Programmer's Reference Guide. The leglically invariant
interface alsc connects transient and resident processes with the
hardware interface.

The phyaical interface, or XIOS (extended I/0 system}, commupicates
directly with the particular hardware environment. It is composed
aof a seet of functions that are called by proceasses needing physical
I/0. Sections 3 through €& describe these functions. Figure 1-1
shows the relationships among the three interfaces.

Digital Research distributes Conpurrent CP/M with machine-readable
gource code for both the user and example hardware interfaces. You
can write a custom user and/or hardware interface, and incorporate
them by using the system generation utility, GENCCPM. There are twWo
example XI0Ss supplied with the system. One is written for the IBM
Personal Computer, as a single user system with multiple virtual
consoles. The cther XI0S is written for the CompuPrc 86/87 with
multiple serial terminals. The example XIO0Ss are designed to be
examplea and not commercially distributable systems. Wherever a
choice between clarity and efficiency is necessary, the examples are
written for clarity.




Concurrent CP/M System Guide 1 System Qverview

This section describes the modules pomprising m typical Concurrent
CP/M cperating system, It i» important that you understand this
material before you try to customize the operating system for a
particular application.

User

User Intarface

(oMP)

Invariant
Interface

(8UP RTM MEM CIO BDOS)

Hardware
Interface
{XID8)

:
Hardware Environment

Figure 1-1. Concurrent CP/M Interfacing



Concurrent CP/M System Guide 1.1 Organization

1.1 Concuorrent CP/M Organization

Concurrent CP/M is composed of six basic code modulea. The Real-
time Honitor (RTM) handles process-related functions, including
diapatching, creation, and termination, as well as the Input/Output
eystem atate logic. The Memory module (MEM) manages memory and
handles the Memory Allocate (M_ALLOC} and Memory Free (M FREE)
system calla. The Character I/0 module (CIO) handles all conscle
and list device functions, and the Basic Dilsk Operating System
{(BDO2) manages the file system. These four modules communlcate with
the Sppervis=or (S0P) and the Extended Input/Output System (XI0S8).

The SUP module manages the interaction between transient processes,
auch aBs user programa, and the system meodules. All function calls
go through a common table-driven interface In S8UP. The SUP module
also contains the Program Load (P_LOAD) and Command Line Interpreter
{P_CLI) system calla.

The XIO8 module handles the phyaleal interface to a particular
hardware environment. Any of the Concurrent CP/M logical code
modules gan pall the XIDS to perform specific hardware-depandant
functiona. The names usad in this manual for the XIOS functiona
always begin with IO in ordar to easily distinguish them £rom
Concurrent CP/M operatling aystem calls.

All operating system code modulas, incloding the SUP and XIO5, ghare
a data segment ¢alled the System Data Area (S8YSDAT). The beginning
of SYSDAT is the SYSDAT DATA, a well-defined structure containing
public data used by all system code mcdules. Following this fixed
portion are local deta areas belonging to apecific code modules.
The XI05 area is the last of these code nodule areas. Following the
XIOS8 Area are Table Areas, used for the Proceas Deacriptors, Queue
Deacripters, Syatem Flag Tablea, and other operating syatem tables.
These tables vary in size depending on options chesen during systenm
generation. Bee Section 2, “8ystem Genesration.®

The Resident System Processes (RSPE) occupy the area in memory
immediately following the SYSDAT module. The RSPs you select at
aveatem generation time hecome an integral part of the Concurrent
CP/M operating system. For more information on RSP=s, dee Section
1.11 of this manual, and the Concurrent CP/M Opexating 8yatem
Procgrammer 's Reference Guide.

Concurrent CP/M loads all transient programs into the Transient
Program Area (TPA). The TPA for a given Implementation of
Concurrent CP/M ia determined at aystem generation time.



Concurrent CP/M System Gulda 1.2 HMemory Layout

1.2 Momary Layout

The Concurrent CPF/M operating system areda zan exist anywhere in
mamory exXcept over the interrupt vector area. You define the exact
location of Consurrent CP/M during system genarcation. The GENCCPM
pregram determines the memory locations of the aystem modules that
make up Conourrent CP/M based upcon system genaration parameters and
tha sixe of the modules,

The ¥I03 must reside within SYSDAT. You must write the XICS aAs an
8080 model program, with beth the code and data segment reglaters
get to the beginning of BYSDAT.

Figure 1~2 shows the relationship of the Concurrent CP/M mystem
image to the CCPM.IYE diek file structurs.

1.3 Bupmxivisor

The Cancurrent CP/M Supervisor (3UP) manages the interface between
aystam and transient progeases and the invariant operating system,
All yatem calls 9o through a common table-driven interface in SUP.
The SUPF nmodule also containg system calls that invoke other system

calla, like P_LOAD (Program Lead) and P CLI (Command Line
Interpretar}.

Table 1-1. Suparvispr System Calls

Syatem Call [ ¥umber Hex
F_PARSE 152 58
P_CHAIN 47 ZF
P _CLI 150 96
P_LOAD 58 1B
P_RPL 151 37
5_BDOSVER 12 o
8_Brod 50 a2
B_QBVER 1E3 Gal
8_SYEDAT 154 9A
§_SERIAL 107 6
T_BECONDS 155 9B




Cconcurrent CP/¥ Systam Gulde 1.3 Supervisor

(top of memory)

l/V\MN"J End of file—w

WAYAN VA Vo W CCEN.5YB
Extra Group
TEA (Used to hold
GENCCPM opticng)
w—End of
0.8, Area
Disk Buffers
-—End of 0.8y
RYFs
CCPM .8Y8
Table Area Data Group
within
X108 GBdk
SYSDAT DATA
L X TOf
BDCS Code Code & Data
Segnent
CIO Code
MEM Code CCPM.8Y8
Code Group
RTM Code
SUP Code
-“—beginning
of 0.5. area
TPA CCPM .3Y3
CMD Format
File Header
MRS A
N WA AT A
{Start of File)
010400H
Interrupt Vectora

0:0000H

¥igure 1-2. Memory Layout and Fils Structore
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l.4 Fsal-tiwme Monitor

The Retl-time Monitor {RTM} is the multitasking kernsl of Concurrant
CP/M. It handles proceas dlgpatching, queus and flag management,
device polling, and syskem timing tasks. It also manages the
logical lnterrupt aysmtem of Concurcent CP/M. The primary function
of the RTM iw transferring the CPFD resoutcs from one process to
ancther, a task sccomplished by the RTM dispatcher. At avary
diespatch oparaticn, the dispatcher stcps the currently running
procass from sxecution and astores its astate in the Proceaa
Depcriptor (FD) and User Data Arsa (UDA) asacciated with that
procesa. The Aispatcher then gelects the higheat-priority procsas
in the ready state and remtores it to executlon, using the data in
itx PD and UDA. A process ig in the ready state if it is walting
for the CPFy resource only. The naw pracess zontinues to execute
until it nesds mn unavailable rasource, a ressurce needed by another
procese becomes avallablie, or an sxternal event, such &8 an
Intercupt, ococurs. At this time the RTM performns another dlaspatoh
cperation, allewing another progees to run.

The Concurrant CP/M RTM dispatchar alae pearforms device polling. A
procaees waltp for a polled device through the RIM DEV_POLL symtan
call,.

Khen a process needs to weit for an interrupt, it lesues a
DBV WAITFLAG aystem call on a logioal interrupt devica. When thea
appropriate interrupt actually occurs, the XIDS calls the
DEV_BETFLAG Aystem call, which wakes up the waiting process. The
interrupt routine then performe & Far Jump to the RTM dispatcher,
which reschedules the interrupted procesa, as well as all cther
repdy processes that are not yet on the Ready List. At this point,
the dispatcher places the process with the highest priority inte
exeguklon. Procesases that are handling interrupts should run at a
battaer pricrity than noninterrupt-depandsent processss (the lower the
pricrity number, the better the priarity) in crder to respond
quiekly te lncoming intarrupts.

The systew alock generates interrupts, clock tizks, typloelly 60
timens per second. This 2llowse Concurrent CP/M to effect process
tina mlicing. Since the cPerating system walty for the tick £lag,
the XIOB TICE Intarrupt routins must sxecute a Conourrent CP/M
DEV_BETFLAG eyectem call st each tigk (see Secticn 7, "XIOS TICK
Intarrupt Routine”}, then perform a Fa? Jump t& the SUP entry point.
At this polnt, processes with egual pricrity are schedulsd for the
CPU resource in round-robin fashion unlesa a better-priority procese
iz on the Ready List. If no process Is ready to use the CPU,
Concurrent CP/M remaine in the dispatchear until an interrupt occurs,
or a polling procese is ready to run.
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The RTM aleo handles gueue management. System queues are composed
of two parts: the Queue Descriptor, which contains the queve name
and other parametera, and the Queue Buffer, which can contain a
gpeclfied number of fixed-length messages. Processea read theae
messages from the gueune on a first-in, first-out hasid. A process
can write to or read from a gueue elther conditionally or
pnconditionally. If a process attempts a conditional read from an
empty queun, or & conditional write to a full one, the RTM returns
an error code to the calling process. However, an unconditional
read or write attempt in these situations causes the suspension of
tha process until the overation can be accomplished. Tha kernel
uges this feature to implement mutual exclusion of processes from
serially recsable syatem resources, Such As the disk hardware.

Other functions of the Real-time Maniter are covered in the

Concurrent CP/M Operating System Programmer's Reference Guide under
their individual descriptions.

Table 1-2. Real-time Monitor System Calls

System Call Number Hax
DEV_SETFLAG 133 BS
DEV_WARITFLAG 132 -1
DEV_POLL 131 83
P_ABORT 157 9D
P_CREATE 144 90
P_DELAY 142 -3
F_DISPATCH 142 BE
P_PDADR 154 :1od
FP_PRIORITY 143 91
P_TERM 141 8F
P_TERMCEM 0 00
Q_CREAT 138 Ea
Q_CWRITE 140 8C
Q_DHELETE 136 88
Q_MAKE 134 86
Q_OPEN 135 87
Q_READ 137 89
Q_WRITE 139 BB
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1.5 Hawory Nansgemant Module

The Memory Management module {MEM) handlss all memory functions,.
Coneureant CP/M mupparte an extended model of memory managemsnt.
Future ralenges of Concurrent CP/M might support differant varsions
of the Memery module depending on clamses of memory manzgement
hardware that become available.

The MEM module Jdescribes memory partitions internally by Memory
Descriptors (MDs). Concurrent CF/M initially places =1l avallable
partitions on the Memory Pree Limt (MPL}. Once MEZM allocates a
partitien (or set of contigusum partitione), i+ takes that partition
off the MFL. and places 1t on the Memcry Allocation List (MAL)}. The
Mamory Allogation List contains descriptions of contiguous arsas of
menicry Known as Memory Allocation Unlity [MAUE). MAUs always contain
cne or more partitiona. The MEM nodule manayer tha space wixhin an
MAU in the following way: when a proceds reguesta eXbra memory, MEM
firat determines if the MAC has snough unuesd space. If it does,
the eXtra memory rejuested comes from the procesa's own partition
Elrat.

A progess can ofly allocate memory from a MAU in which it already
owns memary, ar from a2 new MAU created from the MPL, If one process
sharas memery with another, alther can allocate neaxory from the MAU
that contains the shared memcry msgment. The MEM modules Keeps a
count of how meany processes "own" a particular nemory Begment to
enpure that it bacomea availabie within the MAU only when no
processas own 1t., When all of the menory within an MAQ is free, the
EH nodule fzesg the MAU and returns its nexory partiticns to the
I-ll

If the mymtem for which Conourrent CF/M is being 1lmplemented
contains memory management hardware, the XIOE can protect a
process's meanory when it i# not in context. When the proceags is
entering the operating system, all memory in the pystem should be
rade Read-Write. When a procees is exiting tha operating system,
the process’s menory should be made Read-Writa, the opsrating sayeten
manosry {from COCPMAEG to ENDSEG) made Repd-Only, sand all othar nemory
made nonexistent, Memory protection cen he implemented within the
¥I0E by a routine tha:t inteccepts the INT 224 entry peint for
Concurrent CP/M eystem calls, 2nd Iinterrupt routines that handle
attempted memory protectlon viclatiocna.

Pigure 1-3 shows how t0 fFind a process's memory.
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SYSDAT:68H
RLR
00H . 020 leil K 18H 30H
T T
PD 2 % [MEM)} © AE}
’ |
0oH l ) D2H  O6H . OBH ) DAH
1 T 1
MSD LLHK z} (MAU) o
Next MSD [ALL MSD's pointlng te a common

(0 Lf none)

QUH l ;

02H

O6H

MAU are grouped together}

OAH

START
N

i

Figqure 1-3.

Finding a Procesa's Memory
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Yabla 1-3. Definitions for Figuras 1-3.

Data Fiald Explanstion
RLR Ready Liat Rooty polinte to currently
running process.
D Process Descriptor; describss s process.
MEM MEN fiald of Proceas Depcripter.
MED ¥enory Segment Descriptor; describes a

gingle memory allecaticn. A procass wmay
have many of these in a linked 1list. The
MBD liet pointed to by 4the MEM field
depgcribes all the successful memory
allocatione made by the process. Alse,
many MHDG may polnt to the aame MAU. All
MBDm polnting to the same MAU ara grouped
togatherx.

MAT Menory Allocatinn Unit; dedcribes 2
contigueus arem of allocated memory. A
MAU is bullt from one or mere contiguocus
penmory partitions, The BTART and LENGTH
fields are the starting paragraph and
number of parsgraphs, respectively.

Table 1-4, HNewory Management Eystem Calls

Byatem Call | Number Hex

M_ALLOC 128, 129 80, Bl
M_FREE 130 82
JE'_ABB 5d 36
MC ALLFREE 33 3A
WG ALLOG 55 37
MC_ALLOCAES 56 2B
MC_FREE 57 39
MC_MAX 53 35

Wote: The MC_ARS, MC_ALLOC, MC ALLOCABE, MC FREE, MC ALLFREE, and
MC_MAX pystem calls internally execute the M_ ALLOC and M_FREE syatem
calls. They are mupported for compatlbility wlth the CP/M~86 and
MP/M-B6™ operating syatems.
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1.6 Character I/0 Manager

The Character Input/Output {(CIO) module of Concurrent CB/M handles
all console and list device 170, and interfaces to the XIOS, the PIN
(Physical Input Process) and the VOUT (Victual QUTput proceas).
There i= one PIN for each user terminal, and one VOUT for sach
virtual console in the system. An overview of the CIO is presented
in the Concurrent CP/M Operating System Pragrammer's Raference
Guide, and XI0OS Character Devices are described in Section 4 of this
manual., For detalls of the Conzole Contrel Block (CCBY and List
Control Block (LCB)Y data structures, see Sections 4.1 and 4.3
respectively.

Table 1-5. Character I/0 System Calls

Bystem Call Number Hex
C_ASSIGN 149 95
C_ATTACH 146 92
C_CATTACH 152 OA2
C_DELIMIT 110 6E
C_DETACH 147 93
C_GET 153 99
C_MODE 109 6D
C_RAWIO & 06
C_READ 1 o1
C_READSTR 10 oA
C_SET 148 94
C_STAT 11 0B
C_WRITR 2 02
C_WRITEBLK 111 6F
C_WRITESTR 9 0%
L _ATTACH 132 9E
L_CATTACH 161 OAl
L_DETACH 159 9F
L_GET 164 oAd
L_SET 160 OAD
L_WRITE 5 05
L _WRITEBLK 112 70

1.7 Baaic plek Operating System

The Basic Disk Operating System {BPCS) handles all file systen
functionsg. It is described in detail in the Concurrent CP/M

CE)Erating System Programmer's Reference Gulde, Table 1-6 liats the
encurrent CP/M BDOS system calls.
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Table l-6. BDOE System Calls

gystem Call Number Hex
DRV ACCESS 38 25
PRV ALLOCVEC 27 1B
DRV_DFE 31 1r
DRV _FLUEH 4B 30
DRV GwT 25 13
DRV _GETIAREL 101 -1
DRY_LOGINVEC 24 18
DRV RESET 37 25
DRV_ROVEC 25 1
DRV_BET 14 0B
DRV_BETLABEL 100 &4
DRV_BETRO 26 1e
DRV_EPACE i€ 1]
¥ _ATTRIB i 1B
¥ _CLOSE 16 10
F_DELETE 19 13
F_DMABRG 51 33
¥_DMAGET 52 4
F_DMAOFP F13 1A
F_ERRMODE 45 b
F_LOCK 42 2A
F_MATE 22 15
F_MULTIBEC i ic
¥ _OPEN 15 o
F_PASSWD 106 A
¥ WEAD 20 14
F_WEADRAND 33 21
F_RANDREC 36 24
¥_REHAME 23 17
¥ _BPIRST 17 11
F BIZE 35 23
F_BNEXT 18 12
F_TIMEDATE 102 g6
¥ _TRONCATE 8% £3
¥_UNLOCK 43 2B
F_USRRMUN 32 a0
¥_WRITE 21 15
F_WRITERAND 34 22
F_WRITEXFCE 103 87
F_WRITEIF in 23
T _GET 105 &3
" BET 104 &8
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1.8 Extended I/0 Bymtem

Tha Extended Input/Output Syastem (XI0S8) handlas the phyaical
interface to Concurrent CP/M. 1t iB aimllar to the CP/M—~B§ BIOS
module, but it ie extended in several waya, By medifying the X108,
you can run Concurrent CP/M in a large variety of different hardware
envizanments. The XI0S recognizes two basic types of 1/0 devices:
character devices and digk deives. Character devicea are devices
that handle one character at a time, while disk devices handle
random blocked I/0 using data blocks sized from one physical disk
gector to the number of physical eectors in 16K bytes. Use of
devices that vary from these two models must be implemented within
the XI08. In thia way, they appear to be atandard Concurrent CB/M
I1/C devices to other aperating system modules through the XI0S
interface., Sectilons 4 through 6 contain detailed descriptions of
the XIOS functions, and the socurce code for twao sample
implementations can be found in machine-readable format on the
Concurtent CP/M QEM release diask.

1.9 Reentrancy in the XIOS

Concurrent CP/M allows multiple processea to use certaln XIDS
funcktliona aimultanesously. The system guarantees that only one
process useg a partlcular physical device at any glven time.
However, some XIOS functions handle more than one physical device,
and thus their interfaces muat be reentrant. An example of this is
the IQ_CONOUT Function. The calling process passgses the virtual
coenaocle number to this function. There can be several processes
using the function, each writing a character to a different virtual
console or character device. However, only one process 1ls actuselly
outputting a character to a given device at any time.

I0_STATLINE can be called more than once. The CLOCK proceas calls
the I0 STATLINE function once per second, and the PIN process will
also call it on screen switches, CTRL~5, CTRL-P, and CTRL-N.

Since the RXIOS file functiona, I0_SELDSK, IQO_READR, IO WRITE, and
I0 FLUSH are protected by the M¥disk mutual exclusien gueue, only
ane process may acceas them at a time. None of these XIOS
functions, therefore, need to be reentrant,
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1.10 BEYBDAT Esgment

The System Datm Arsa (SYSBDAT) is the data ssgment for all modules of
Concurrent CP/M. The SYSDAT seqgnent {8 composed of three main
areas, as shown in Figure 1l~4. The First part is the fixed-format
portion, contalning global Sata used by all modules. This is the
S8YSDAT DATA. It containms aystem variables, including values set by
GENCCPM and pointsrs te the varicus eystem tebles. The Internal
Data portion containa fielde of data belonging to individual
cperating system modulea. The 'XI0S begina at tha ¢nd of this second
area of SYSDAT. The third poktion of BYSDAT is the System Table
Area, which 1a genesrated and {nitiallzed by the GENCCPM system
generation utility. ¢

Figure 1-4 shows tha relatlidnships among the ﬁarious parts of
EYSDAT.

'

Table Area
XIcs
COO0H:
Internal Data
OBOH:
(BYSDAT DATA}
Q00H:

Figure 1-4. SYSDAY

Flgure 1-5 gives the format of the SYSDAT DATA and Jdeacribes its
data flelds.
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1]4). 1 SUP ENTRY RESERVED
: ——t —t——t
08H RESERVED
; : : —t : :
108 RESERVED ,
) 4. L L] 1 1
T T T v T T T
18H RESERVED
T T T T L] 1 T
20H RESERVED |
i & 1 1 4
T T T T A T
280 X105 BENTRY X108 INIT
1 1 1 1 1 1
L] T T T Ll 1
30R RESERVED
1 1 1 I i ]
T T T T 1] T
38H DISPATCHER PDISP
1 3 1
40H CCPMSEG REPSEG BENDSEQ RESER |NVCNS
. -VED
490 | wLce |WeeB | N_ | s¥s_ MME RESER| DAY
FLAGS | DISK , -VED| FILE
S0H TEMP| TICKS LIL CE!ZB FLAGS
DISK| /BEC
1 I 1
sea |  mDUL MPL PUL QUL
t + } t
60H OMAD
} t t t
6BH RLR DLR DRL PLR
( t t t
T0H RESERVED THERDRT QLR MAL
1 1 1 i
T8H VERSION VERNUM CCPMVERNIM TQOD DAY
t
BDH TOD TOD TOD [NCON {NLST |NCIO LCB
_HR | _MIN| _BEC| DEV | DEV | DEV
}
T
8BH OPEM_FILE |LOCK_{OPEN |OWNER 8087 RESERVED
MAX MAX
"y 1 '
i T —T
90H RESERVED
] 1 i 1 1 Il
L] T T T T
98a RESERVED i KPCNS
1 ) ]
L ¥ T
A0E | OFF 8087  |SEG_8087 [SYS_87 OF | SYS B7_SG

Figure 1-5, SYSDAT DATA
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Table 1-7. SYSDAT DATA Data Fieldm

Data Fiald I Bxplanation

80P ENTRY Double-word sddrasas of the Supsrvisor
entry paint for interpmodule communication.
All interna) system calls g9 through thias
antry point.

XI0B ENTRY Double-word sddreas of tha Extended I/0
Syntem entry point for Iintermodule
communication. ALl XIOS functicon cells go
through this entry point.

XIDE INIT Double-word address of the Extended I/0
Bystan Initialization entry point. Bysten
hardware initlalization takes place by a
call through this sntry point.

DISPATCERR Doublewword addreseg of the Dispatchar
antry peint that handles interrupt
returns. Exscuoting a JMPF inetruction to
thiz address is sguivalent to exaecuting an
IRET {Interrupt Return) instruation. The
Diapatcher routine causss a dimepatoh to
ooour and then executes an Interrupt
Return. All reglaters are presarved and
one level of stagk is umed. The address
in this loocation can ba used by XICS
intarrupt handlers ¥or tarmination instesd
of axecuting an IRRT inatruction. Tha
TICK interrupt hendler (I_TICX in the
examples XIO8'a) ends with a Jump Far
{IMPF) to the address in this location.
Upually, interrupt handlere that nakse
DEV_SETFLAG calla and with a jump far to
the address etored in the DISPATCHER
field, Refsr to the sxample XIDE
interrupt routines and Sections 3.5 and
3.5 for more dstalled Information.

rDIBP Double-word address of the Dilepatcher
sntry point that causes a Alspatch to
ocecur with all ragiaters preassrved. Once
the dispatch is done, = RETF Instruction
is axecuted, Executing a JMPF PDIBP is
egquivalent to sxecuting a RETF
inatruction. Thie location should be ueed
as an exit paint whenever tha XID#
releases a reapource that might be wanted
by & walting proceda.
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Table 1-7. {continued)

Data Field I Explanation

CCPMBEG Btarting paragraph of the ocperating system
area. Thie 1s also the Code Segment of
the Supervisor Mpdule.

RSPSEG Paragraph Address of the Firat RSP in a
linked liat of RAP Data Segments. The
firat word of the data azegqment pointa to
the next RSP in the list. Jnce the ayatenm
has been initialized, this field is zero.
Bee the Concurrent CP/M Oparating Syatem
Programmer's Reference Guide section on
debugging RSPs for more Information.

ENDSEG Pirst paragraph beyond the end of the
operating syatem area, including any
buffers conalsting of uninitieslired RAM
allocated to the cperating system by
GENCCFEM. These include the Directory
Haahing, Dlak Data, and XZI0OE ALLOC
buffera, These buffer areas, however, are
not part of the CCPM.SY3 file.

NVCHS Number of wvirtual conmclea, copied from
the XIOS Header by GENCCPM.

NLCB Number of Liat Control Blocks, copied From
the XI0OS Header by GENCCFM,

NCCB Number of Character Control Blocks, copled
from the XIO8 Header by GENCCPM.

NFLAGS Number of syetem flage as specified by
GENCCPM.

8YSDISK Default system disk. The CLI (Command

Line Interpreter) looks on this disk if it
cannot open the commanéd file on the uaser'sa
current default disk. 8Set by GENCCFEM.

MMP Maximum memcory allowed per proceas. Set
during GENOCEM.

DAY FILE Day File opticn. [f this fleld i= OFFH,
the operating eystem displays date and
time information when an RSP or CMD file
is invoked. Bet by GENCCPM.
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Table 1-7. (continoed)

Data Field L Explanation

TEME DISK Default temporary dimk. Programs that
create temporary fllee should use this
diek. Set by GERCCPM.

TICKS/SEC The number <f system ticke per sscond,

LuL Locked Unumed Limt., Link list root of
unuaed Look liat itema.

cCB Address of the Character Control Block
Table, copled from the XIO2 Haader by
GENCCEM.,

FLAGE Address of the Flag Tabla.

MDUL Memory Deserlptor Unused Tist, Link list
reot of unumed Mamory Dascriptors.

MFL Memory Frae Limt, Link lint root of free
mamory partitions.

PUL Process Unumsed Liet, TLTink liat reoct of
unused Progess Degoriptors,

QUL Queus OTuused Lidt. Link list root of
unussd Quaues Dagorlptors.

QMAT Queus buffer Memcry Allocation Unit,

FLR Ready List Root. YLinked liat of PDe that

are ready to run.

DLR Delay Liat Root. Linked list of ¥Da that
are delayving for a spacified nunmber of
ayetem ticksa.

DRL Dispatcher Ready List. Temporary holding
place for Pod that have just been made
ready to run,

PLR Poll List Root. Linked list of PDs that
are polling on devices.

THRDRT Thread List Root. Linked 1list of all
current PD& an the systam. The 1liat is
threaded though the THREAD fleld of the PD
ingtead of the LINK fimld.
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Tabla 1-7. (continued)

Pata Field Explanation

QLR Queue List Root. Linked list of all
System QDa.

MAL Mamory Allocaticon Lists link liat of
active memory allocation unlta., A MAD is=
created from one ar more menoty
partitionsm.

VERSIOR Addreas, relative to CCPMBEG, of ABCII
vergion atring.

VERNUM Congurrent CP/M version nomber (returned
by the 3_BDOSVER system call).

CCPMVERNUM Concurrent CP/M veraion number (aystem
call 163, 8 OSVER}.

TOD_DAY Time of Day. Number of days gince 1 Jan,
1978,

TOD_HR Pime of bDay. Hour of the day.

TOD_MIN Time of Day. Minute of the hour.

TOD_8EC Time of Day. BSecond of the minute,

NCONDEV Number of XIOH consoles, copled freom the
XI0S Header by GENCCPM.

NLSTDEV Number of XIOS list devices, copled from
the XIOS Header hy GENCCPM.

NCIODEV Total number of character devices (NCONDEV
+ NLSTDEV),

LCB Dffsat of the List Contral Block Table,
coplied from the XIDS Header by GENCCPM.

OPEN_FILE Open File Drive Vectaor. Designatea drives

that have open files on them. Each bit of
the word wvalue represents a diak drive:;
the leasat significant bit repregsents Drive
A; and go on through the moat significant
bit, Drive P. Bits which are set indicate
drives containing open f£iles.

1.10 SYSDAT Segment
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Table 1-7. ({(continued]

Data Field l Explanation

LOCK_MAZ Maximum number cof Jlocked records per
progess. Set durlng GENCCFM.

OPEN_MaX Maximum number of cpen Aiakx files per
process. Sat during GENCCPM.

OWNER_8087 Progess currently owning the 8087. Bet to
0 if B0B7 lm not owned. 8Sat to OFFFFH if
no 8087 premsnt.

XPONS Number of physical conaclan.

OFF 8087 Offamt of tha 8087 interrupk vector in low
WmeMOTY,

8BG_8087 Bagment of tha 80B7 interrupt veotor in
low MeRoLY.

BYs B7_OF Offsat of the dafault BOE7 exceptlon
nandler.

8YB_87_8G Segment of the dafmpult 8087 exceptlen
handler.

1.1l 3Rapident System Frocesses

Reeldent System Prorcegsses (R3Pa) are an integral patt of the
Concurrent CP/M operating ayetem. At system generation, the GENCCEM
REP List menu lats you aslect which REPs to include in the operating
system. GENCCPM then places all saslected R8FPs 1n a contiguous mrea
of RAM starting at the snd of BYELDAT. The main advantage of an RBEP
iz that it iz permanently resident within the Operating Bysten Ares,
and does not have to bs loaded from disk whanavar it is needed.

Concurrant CE/M automatically allooates & Progess Descriptor (PD)
and User Dmta Area (ODA) for 2 transient program, but sach REP ie
responsible for the allocation and initlslisation of ite own PO and
UDA., Concurrent CP/M uses the PD and QD mtructures dsclared within
an REP directly if they fall within &4E of the BYBDAT sesgmsnt
addrass. If ocutside 64K, the REP's PD and QD are gopled to a PD o
Qb alloozked from the Process Unused List or the Qusue Unused List.
In elther case the PD and QD of the R3P lie within 64K of the
beginning of the SYSDAT Segment. This allows RSPs to occupy more
arsa than remaine ln the 64K BYSDAT sagmant.
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Further detalls on the creatlon and uee of RE8Pa can be found in the
Concurrent CP Operating System Programmer's Reference Guide.

End of Section 1
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Section 2
System Generation

The Concurrent CP/M X10B ahould be written as an BDBD model (mixed
code and data) program and origined at locaticon OCODH using the
ASM86 ORG asmsembler diractive. Once you have written or modified
the XIOS aource for a particular hardware configuration, use the
Digital Research assembler ASM-85™ or RASM-BE™ to generate an
XI0H.CON file for use with GEHCCEM:

A>ABMBE XIDH 3 Assemble tha XT0S
A>GENCND XIOE 8080 ; Create XIDS.CMD from XIOS.HBE

A>REN XIOB.OCOW=XIOB.CMPp ; Rename XIOS.CMD to XI0S.CON

Then invoke the GENCCPM program to produce a ayatem image in the
CCPM.8YS file by typing the command:

A>GERCOCPM t generate system image

2.1 GERCCPM Operation

You can generate a Concurrent CP/M system by running the GENCCPM
program under an existing CP/M or Concurrent CP/M system. GENCCPM
builds the CCPM.S5YS file, which is an image of the Concurrent CP/M
operating system. Then you can use DDT-86™ or SID-B6™ to place the
CCPM.8YS file in memory for debugging under CP/M-B6,

GENCCEM allows the ugser to deflne certain hardware-dependent
variahles, the amount of memory to regerve for system data
atructores, the selection and inelusion of Reagident Syetem Processes
in the CCPM.S8YS file, and other ayatem parameters. The first action
GENCCPM performa is to check the current default drive for the files
negessary to construct the operating asystem images

80P.CON Suparvisor Code Module

RTM .CON Real Time Menitor Code Medule
MEM.CON Memory Manager Code Mcdule

CIO.CON Character Input/Output Code Module

BDOS.CON Basic Disk Operating Syatem Code Module

X105.CON Extended Input/Output System Module

SYSDAT.CON SYSDAT DATA and Internal Data modules of
SYSDAT segment
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» YOUT,.RBP Virtual conadle OUTput protass
@ PIN,RBP Phyaical ksyboard INput process
= TMF,RBP Terminal Massxge Process

w CLCCKR.R8F CLOCE procesas

¢ DIR.RBP DIRegtory procass

s ABCRT.RBP ABORT process

Wote: *.R8PF - Resldent System Proceas file. The VOUT, PIN, TME,
and CLOCK ESFs are required Jor Conpurrent CP/M te run. The RBPs
listed mre all dietribuated with Concurrent CP/M,

If GENCCEM dmes not find trhe precediny .CON P£ilag on the default
drive, 1t printe an error measage on the conacle;

Can't £ind these modules: <PILESPEC>...{<PILESPEC>}

where FILESPEC im the name of the mieming file,

2.2 Main Menu

All of the GENCCPM Main Menu optlens have dafault values. When
genarating a ayetem, GENCCFM nassumem the valua ahown in square
bracketa, ynless you specify another value. Any menu ltem that
requices a yas or no regponee repregents a Boolean value,; and can be
toggled simply by entering the variable. For exampls, entering
VERBOSE in response tc the GENCCPM prompt will change tha state of
the VERBOSBE variable from the default siete, [¥], to the opposite
atate.

In the GEHCCPM Main Menu illustrated in Figure 2-1, all numeric
values are in hexadecimal notation.

*¥% Congurrent CP/M 3.1 GENCCPM Main Manu *>*

help GENCCPM Halp
varboes (Y] Mors Verboss GENCUPM Msesages
destdrlve [A:] CCPM.BYS OQuiput To (Destination) Drive
daletenys [N] Delete {instead of rename) old CCPM.BYS file
sysparams Display/Change Bystem Parameters
REemSry Display/Chanygs Memory Allocatlon Partitiona
dlakbuffers Display/Change Diak BuFfer Allocation
oslabel Display/Change Operating Syatem Label
reps Dieplay/Change RSP TList
genaye I'm £inished changing things, 9o GEN a S8YBtem
Changea?

Flgure 1-1. GENCCPM Hain Menu
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If you type HELP in response to the CGENCCPM Maln Menu prompt
Changes?, as shown in thie example:

Changes? HELP <gr>

the program prints the following message on the Help Function
Screen:

*¥* GENCCPM Help Function #**

EEEEEESSSSSEEETISSTEEIEIITIITSSS

GENCCPM lets you edit and generate a svstem image from
operating system modules on the default 1isk drive. A
detailed explanation of each GENCCPM parameter may be
found in the Concurrent CP/M System Guide, Section 2.

GENCCPM assumes the default values shown within square
brackets. ALl numbers are in Hexedecimal. To change a
parameter, enter the parameter name followed by "=" and
the new value, Type <cr> (carriage c¢2tucn) ta enter the
assignment, You can make multiole assignments if you
separate them by a space. WNo spaces are allowed within
an assignment. Example:

Changes? verbose=N sysdrive=A: openmax=1lA <cr>
Parametetr names may be shirtened to the minimum
combination of latters unijque ko the currently Adisnlayed
meny, Example:

Changes? v=N des=A: del=Y <cr>

Press RETURN to continue...

Figure 2-2. GENCCPM Help Punction Screen 1
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Sub-menus {the lawt few cptione) are accamped by typing
the sub-meny name followed by Jor>». You May sntaer
multiple sub~ menues, in which cmse each sob—menu will be
digplayed in order. Examplae:

Changes? help sysparams repm <gr?

Britar «<cr» alona to exilt a menu, or w parametar name, "="
and the nev valus L6 asaign a parmmeter. Multiple
apslgrments mEy be antared, ae ln respohse to the Hain
Menu prompt.

Preaps RETURN to continue.

Figure 2-3. GENCCFN Help Function Boreen 2

Table 2-1 describes the remalning GENCCEM Main Menu options.

Table 2-1. CGENCCPM Main Menu Options

Optien I Explanation

VERBOPE The GENCCPH progream mepsangee Are normally
verxbose. However, expsrienced pperatora
might want to lisit them Lh the inteteat
o sfficisncy. Betiing VERBOBE 0 N
{ne) limite the length of GENCCPM
megeages to the absclute minimum.

DESTDRIVE The drive upen which tha generated
CCcPM.8YH file ia to reside. If no
Qestinetion drive is spacified, GENCCFM
apeumas the currently logged drive as
the defaule.

DELETBEYB Delets, ingtead of rename, old CCPM,3YH
file. Normally, GENCCPM renames the
previocus systed file to COPM.OLD before
building the nev system image. By
spacifving DELETESYB=Y¥, you caume
GENCCPM to delats the old file instead.
This ie useful when dimsk space is
limited.

HYAPARAMS Typing BYSPARAME <cx> displays the
GENCCPM Bystem Parametér Menud. -1 1]
Pigure 2-4 and azcoapanying taxt,
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Table 2-1. (¢continued)

Opticn Explanation

MEMORY Typlng MEMORY <cr> diasplays the GENCCPM
Memory Partition Menu. See Flgure 2-5
and accompanying text.

DISKBUFFERS Typing DISKBUFFERE <pr> displays the
GENCCPM Diak Bnffer Allocation Menu.
See Flgure 2-7 and accompanying text.

OBLABEL Typing OSLABEL <cr> displays the GENCCPM
Operating System Label Menu. See Figure
2-8 and accompanylng text.

REPS yping RBPS <cr> diaplays the GENCCPM REP
Limst Menu, See Figure 2-6 and
accompanying text.

GENEYS Typlng GENSYS8 <er> ilnitiates the
GENeration of the 8YStem file. When
using an Iinput £ile to specify ayatem
parameters, and the GENSYS command s
not the last line in the input file,
GENCCPM goea into interactive mode and
promptas you for any additicnal changes.
8ee Bectlon 2.9, "GENCCPM Input Files,"
for more information.

Hote: To create the CCPM.SYS file you must type Lln the GENSYS
command, or include it in the GENCCPM input file.
2.3 System Parameter= Menu

The GENCMD Svatem Parameters Menu i1s shown in Figure 2-3. You
acoesd this menu by typlng SYSPARAMS in response to the Maln Menu.

Note: All GENCCPM parameter values gre in hexadecimal.
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Diaplays/Change Bystem Paraneters Menu

pyedrive [B:] System Drive
tapdrive [B:] Temporary Flle Drive
emdlogging [N] Command Day/Flile Logging at Congole

compatnode [Y] CP/M FCE Compatibility Mpde
menmax [4000] Maximum Memory per Process (paragraphs)
openwmax {20] Open Filles per Process Maximum
loeckmax [20] Locked Retords par Procens Maximum

oustart [1008] Btarting Paragraph of Oparating Syetem
nopenfilea [ 40] Wumber of Open File and Locked Record Entries
npdescs [14] Number of Process Descriptora
ngehs [20] Number of Queus Control Blocks
gbufsize [ 400] Queus Buffer Total Size in bytes
nflage [20] Humber of Systen Flags
Changep?__

Figure 2-4. GENCCPN Byntam Parametars Menu.

Table 2-2. Syatom Pargmaters Menu Optlions

option ] Explanation

SYSCRIVE The system drive where Concurcent CF/M
looka for a trztisient program when 1t is
not found on the current default drive,
All the commonly need transient
provesses can thus he placed cn one diak
under Uper Number 0 and are not nesded
on every drive and user number. BS&ée the
Consurrent CR/M Operating Syetam User's
Guide for nformation on how the
oparating systen perfcrms ¥ile seprches,

TMPDRIVE The drive entersd hers 1s used ae the
drive for temporary disk filee, This
sntry can be accessed in the Bystem Data
S8agment by application programs as the
drive on whieh te¢ cteate temporary
filea. The tampocrary drive should be
the fastest drive in the mystem, for
sxample, the M™Memory Diak, if
implamented,
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Table 2-2. (cantinued)

Option Explanation

CMDLOGGING Enteting the response [Y¥] Causes the
generated Concucrrent CP/M Command Line
Interpreter (CLI) to display the current
time and how the command will be
executed.

COMPATMODE CP/M® FCB Compatibility Mode [Y]. When
the default walue [¥] i3 set, the
operating system reccgnizes the
aompatibility attributes. Setting this
parameter t¢ [N] makes the generated
ayatem ignore the ocompatibility
attributes. See the Concurrent CE/M
Operating System Programmer's Referance
&uide, gectian E.EE, "Compatibllity
Attributes," for more information on
this feature.

MEMMA X Maximum Paragrapha Per Process [4000]). A
process may maka Congurrent CP/Y memory
allocations. Tals parameter puts an
upper limit on how much memory any one
process can obtaln., The default shown
here is 256K (40000H) bytaes.

OPENMMAX Maximum Open Files per Process [20].
Thia parameter specifies the maximum
number of Eiles that a single process,
usually one program, can ¢open at any
given time. This number can range from
0 to 255 (OFFH) and mudt be less than or
sgqual to the total open Eilea and locked
records for the aystem. See the
explanation of the NOPENFILES parameter
helow.

LOCEMAX Maximum Locked Records per Process [20].
This parameter specifies the maximum
number of records that a single process,
ugually one program, can lock at any
given time. Thie number can range from
0 to 255 (OFFH} and must be less than or
equal to the total opan files and locked
records £for the ayatem. See the
explanation of the NOPENFILES parametar
in the SYSPARAMS Menu.
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Tuble 2-2. (continued)

Option ( Explanation

OBSTART Starting Parmgraph of the opearating
eystem [100B]., The starting paragraph
iz where the CCPMLDR ls to put the
oparating system. Code axpcution starkas
harsa, with the C8 regloter met to thim
value mnd the IP registar set to 8. The
Duta Sagnant Reglster ls sat to the
BYSDAT segment address. When firat

1 bringing up and debugging Concarrent

CP/M undar CP/M-BA, the anmwer to thile

question should be B plus where DDT-BE

running under CP/M-—-86 reade in the flle

using the R command. The DDTEE R

coomand almd can bs uead to read the

CCPM.8YE fila to a specific memory 1

location. After debugging the esyeiem,

you might want ta relooste it to an 1

address more appropriate to your

hardwars gonfiguration. This loagation
haturally depends on where the Boot

Bactor and Loadsr are placed, and how

wuch RAM 4ia& uwed by ROM monitor or

mamory-mapped I/0 devices.

T

NOPENFILES Total Opan Fllee in Syatem [40]. Thia
peramater mpeclflies the total wime of !
the Bystem Lovk Liet, which includes the
totel number cf cpen disk files plum tha
total numbar of locked records for all
the processsas executing under Concurrant
CP/M at any glven time. This number
must be greater than or equal to the
saximum open f£iles pasr procass {tha
OPEMMAE parmmetar above)] and the maxinum
looked reccrda per process (the LOCEMAX
paremetsr above). It is powsible either
to allew emch procese to upe up the
total Syskbem Lock LiB:t mpace, or to
alleow each process to only open a
fraction ¢f the gystem totml. The firat
technigue implies a mitumtion where cone
process tan faorcibly black others
becsuse 1t has consumed 2ll the
available Look limt items.
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Tahlae 2-2. {contlnued)

Option I Explanation

NFDESCS Nunmber Of Procese Descriptors [14]. For
each memory partition, at least one
transient program can he loaded and run.
1f transient programs create child
processes, or if RSPE extend past G4K
from the beginning of S3YBDPAT, extra
Proceaa Deacoriptors are needed. When
first bringing up and debugging
Concurrent CP/M, the default for this
parameter pufficeas. After the debug
phase, durlng system tuning, you can use
the Concurrent CP/M SYBTAT Utility to
monitor the number of processes =nd
queves in uae by the aydtem at any time.

NQCBS Numher Of Queue Contrel Blocks [20]. The
number of Queue Control Bloccka should be
the maximum nunber of Jueues that may be
created by translent programa oxr RSPs
outalde of 64k from BYSDAT. The default
value pufflices during initlial aystem
debugging.

QBUFSIZIE 8ize Of Queue Buffer Area in Bytea [4001,
The Quene Buffer Area is space reserved
for Queue Buffers. The size of the
buffer area reguired for a particular
queue iz the message length timea the
number of messzages. The Queue Buffer
Area should be the anticipated maximum
that transient programs will need.
Again, the default value will be
adequate for inltial syatem debugging.
Note that the Queue Buffer Area can be
large enough (up to OFFFFH} to extend
past the SYSDAT 64K boundary.

NFLAGS Size of the flag table [2D0]. Flags are
three-byte semaphores used by interrupt
routinegs. The number of flage needed
depende on the design of the XIOS. More
Information on uaing flaas for interrupt
devices can be found in Section 3 under
"Interrupt Devicesa". Bee also the
Concurrent CP/M Operating System
Programmer's Guide on Dev_flagset,
Dev_flagwt.
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2.4 Nsmory Allocation Manu

The Mamory Allocation Partitions Manu, shown in Figure 2-5, is an
interactive penu. When the menu in Eirsd diaplayed, 1t lists the
gurrant memory partitions. If none have been specified, the list
£leld 1= bliank. Yollowing the list 1is the menu of optione
availmble. You may choose either to ADD to the limk of partitions,
or to DELETE one or sore partiticna, Partition assignments must be
made by specliyving elther ADD or DELETE, followed by an equal mlgn,
the starting addrews and last addresm of the memory region to be
partitioned, and tha size, in paragraphs, of each partition. All
valoes must be in hexsdecimal notation and mspareted by commans. An
asteripk can be umad to delets all memory partitions. The Start and
Last values are paragraph addregeep; multiply them by 16 (10R) to
obtain nbaolute addresbes. Bimilarly, partiticon aizes are in
paragraphs; multiply by 16 (10E} tb obtain size in bytes.

In the eXample balow, &1l defsulf mswmory partitions are firat
deletad (DRLETE=*),. 'Then twdo kindd of memory partitionz are added
to the lipt:; 16X (4000h) partitions frowm address 240030 to 4000:0,
and 32K (80Q0h) partitione from 400419 to §G0010,

Addrasaen Partitions {in paragrapha)
[ 3 Start Laat Hime Qty
i. 400h §000h 400h 17h

Dlsplny{Changl Nenory Allcocaiion Partitions
D mepory partltion{s)
dllate DELETE mamory partition(s)

Changapg? delete=* add=2400,4000,400 add=40Q00,6000,800

Addreages partitiona
3 Btart Last Bize oty
1. 2400h 4000k 400h 7h
2. 40000 60000 gnoh 4h

Dieplay/change Memory Allocation Partiticna
ARD memory parkition(am)
deletu DELETE memory partition(s)

Changes? <cr>

Figure 2-5. GRNCCPHM Memory Allocation Bample Session
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Memory partitione are highly dependent on the particolar hardware
environment, Therefore, you should carafully exXamine the defaulta
that are glven, and change them if they are inapproprilate. The
memory partitiong cannot overlap, nor can they cverlap the cperating
system area. GENCCPM checke and trims memory partitions that
overlap the operating system but doeg not check for partitions that
rafer to nonexistent system memory. GENCCPM does not slze existing
menory hecause the hardware on wihich it i1s running might be
different from the target Concurrent CP/M machine (this might he
done by the XIOS at initimlization time). Error messages are
displayed in case of overlapping or incorrectly sized partitions,
but GENCCPM daes not automatically trim averlapping memcry
partitions, GENCCPM does not allow you to exit the Main Menu or the
Memory Allccaticn Menu if the memory partition list i not valld.

The nature of yocur application dictates how you should specify the
partition boundaries in your system. The zyetem never divides a
single partition among unreiatesd programs. If any given memory
request requires a memory aseament that la larger than the avallable
partitions, the ayatem concatenatea adjolning partitions to form a
aingle contiguous area of memory. The MEM module algorithm that
determines the best fit for a given memory allocation requeast takes
into account the number of partitions that will be uszsed and the
amount of unused space that will be left in the memory reglon. This
allows you to evaluamte the tradeoffs between memory allocaticn
boundary conditions causing internal versus external memory
fragmentation, as described balow.

External memoxy fragmentation gccurs when memeory is allocated In
small amounte. This can lead to a situation where there is plenty
of memory but no contiguous area large enough to load a large
program. Internal fragmentation occura when menmory is divided inte
large partitiona, and loading a small program leaves large amounts
of unused memeory in the partition. In this ¢aze, a large program
can always load 1f a partition is avallable, but the unused areas
within the large partitions cannot be used to load small programs if
all partitions are allocated.

When running GENCCFM you can specify a few large partitione, many
gmall partitions, or any combination of the two. IFf a particular
environment requires running many small programs frequently and
large programs only occasionally, memory should be divided into
spall partitiona. This simulates dynamic memory management as the
partitions bescome smaller. Large programs are able to load as long
as memory has not become too fragmented. If the environment
conaists of running mostly large programs or if the pragrams are run
serially, the large-partition model should be used. The choice is
not trivial and might reguire some experlmentation before a
satiafactory compromise id attained. Typical golutions divide
memory Inte 4K to 16K partitiona.
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1,5 GERCCPN RSP Lisk Manu
The GENCCPM REF (Resident System Process) List Menu 1s shown in

Figure 2-6. The axanple sessaicn illustrates excluding ABORT.REP and
MY.RSP fram the list of REPs to be {ncluded in the systenm,

REPE to ba included arer

PIN.RSF DIR.RSF ABORT.REP TMP.RBP
VOUT.REP CLOCK.REF MY.REP

Display/Change RSP Liat

inelude Include RSFB
axclude Exclude RSPn

Changea?__excludessbort,.rip,my.csp
R8Ps to be included arae;

FIN.REP DIR.REBF VOUT.REP CLOCK. REP
TMP . RSP

Changeg?__ <cr»

Figure 2-6. GEECCPM RSP List Menu Sampls Besalon

The GEMCCPM RS8P List Menu firgt reads the diresctory of the current
dafault disk and liets all .RSF filee present. Regponding to the
GEMCCPM prompt Changes? with sither an include or exclude command
edita the list of REPM to be made part of the coperating system at
systyn generatlon tine. The willdcerd (*)) file specification can be
usad with the include command to automatically include all RSP
files on the disk.

Eote: The PIN, VOUT, and CLOCK RSFa muat be included for Concurrent
CP/M to run.

212
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2.6 GERCCPM OSLABEL Menu

If you type OSLABEL in response to the main menu prompt, as shown in
this example:

Changes? OSLABEL

the following screen menu appear oh your scceehs

Display/Change Operating Syastem Label
Current message ia:
<null>

Add lines tc message. Terminate by entering only RETURN:

Flgure 2-7. GENCCPM Operating System Label Menu

You can type any message at this point. Thls massage is printed on
sach virtual console when the system boots up. Note that if the
measage contalnse a $, GENCCPM accepts it, but it causes the
operating system to terminate the message when it 1s being printed.
This ia because the operating system uses the C_WRITESTR function to
print the message, and § is the default message terminator.

The XIOS might also print its own sign-on message durling the INIT
routine. In this case, the XI0S8 message appears hefore the message
specifiad in the GENCCPM OSLABEL Menu.

2.7 GENCCPM Disk Buffering Menu

Typing DISKBUFPERS in response to the main menu prompk displays the
GENCCPM Disk Buffering Menu. Figure 2-8 shows a sample session:
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Drv
Az
Bs
[»H]
D=z
]
M:

Drive

*+% pigk BufFfering Information *+*
Divr ™Max/Proc Data Max/Proc Hash
Bufy Dir Bufe Bufes Dat Buie -ing

77 1] 27 0 yas
7 0 T 0 yes
77 ] 72 o} yen
7 0 ?? 0 yag
T 0 77 0 yes
27 ] fized flxed

2.7 GENCCPM Buffering Menu

Spacifiad
Buf Pgphs

72

(x4

7?

T

T

7

Total paragraphs allocated to buffera: @

([cocr> to exit) ? as

Number of directory buffers, or drive t¢ share with? 8

Maximun directory buffers per process [8] 7 &

Number ¢f data hufferuw, or drive to share with? 4
Maximum data buffers per process [4]7 2
Hashing [yes] ? <cor»

prv
s
At

B:

Ct
v F]
E:
M:

*4% pigk Buffering Informatlon &+
Dir Max/Proc Duata Max/Proe Hagh
Bufs Dir Bufs Bufs Dat Bufs -ing

ampE= I hana

8 [} 1 2 yae
P 0 27 0 yes
"7 D 7 0 yeg
27 0 27 0 yegs
P 1] ?? 4] yoE
P 0 fixed fized

Total paragrapha allocataed ko bulferss 200

Lxive

[c¢or>» to exit) ? *:

Spacifiied
Buf Pgphs
EEESRaESteE=

200

e

7

27

2P

7

Numbaer of directory buffers, or deive to mhare with? a:
Number of data buffers, or drive to share with? a:
Hashing [veel ? <gr>

Brv
Al
B:
C:
D:
E:
M:

*%* pigk Buffering Information *¥*
Dir Max/Proc Data Max/Proc Hagh
Bufa Dir Bufs  Bufs Dat Bufs -ing

8 i 4 F yes
shares A: sharep A yen
sharag Aix shareg A: bi-1
ghares A: shares A: yes
shares A: shares A: yes
ahares Ax fixed fixed

Total paragraphs allocated tc buffers: 2C8

prive (<cr» to exit) 7 <cr>»

Flgure 2-8.

Specified
Buf Pgphs

200

GENCCPM Disk Buffering Bampls Session
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In the sample session shown in Figure 2-8, GENCCPM iz reading the
DPH addressges from the XIOS Header, and calculating the buffer
parameters based upon the data in the DPHa and the answers to its
questions. GENCCPM only asks questions for the relevant fields in
the DPH that you have marked with OFFFFh valuss. See Section 5.4,
"Disk Parameter Header," for a detalled explanaticn of DPE fields
and GEWCCPM table generation., An asterisk can be uged to specify
all drives, in which case GEWCCPM applies your answera to the
following guestiona to all unconfigured drives.

Note that GENCCPM prints out how many bytes of memory muat be
allocated to implement your disk buffering regquests. You should be
aware that disk buffering decisions can spignificently impact the
performance and efficiency of the system being generated. If
minimizing the amount of memory occupied by the syatem 13 an
important conslderation, you can use the Disk Buffering Menu to
gpecify a minimal disk buffer space. We have found, however, that
the amount of Directory Hashing space allocated hag the moat impact
on pgystem performance, followed by the amount of Directory Buffer
epace allocated. As with the trade-~offs in memory partition
allocation discussed above, deciding on the proper ratio of
oparatlng system apace to performance requires pome experimentation.

Note also that if DOS media i= supported, directory hashing space
must be allocated for the BOS file allocatlon table {(FAT). Bee
Section 5.5.1 For information on allocating encugh space for the FAT
and the hash table.

GENCCPM checks to see that the relevant fields in the DPHe are no
longer set to QFFFFH. GENCCPM does not allow you to exit from the
Main Menu until these fields have been set using the Disk Buffering
Menu.

2.8 GENCCPM GEMBYS Option

Finally, specifying the GENSYS option in answer to the main menu
prompt causes GENCCPM to generate the system image on the specified
destination disk drive. During the actual ayatem generatien, the
followling messages print ocut on the screen:
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Generating new EYS file
Gansrating tables
Appending R8Fd to eystem f£lle
Doing Fixupe
8YB imags load map:
Code mtarts a: GEGGh
Data Btmztis At HHHHh
Tables start at YIIIh
REFs sitart at JJIJJh
X108 Euffers atart at XKKKh
End of OB at LLLLh

Primming memory partitions. New Lilskt:

Addresagn Partitione
{in Paragraphs} Eiza How {only if
] Start Lant (Paraa.) Many nacessary)
1, AMAARL ERBBh IXXXh *h |
2, MMMMh RNNKh 0QOQh vh
v

Wrappling up
A>

Figuxe 2-9. GENCCEM Systen Geoaration Messagen

2.9 GERCCPM Input Files

GENCCPM allows you to input all system gensration commands £rom an
input file. You can also redirect the cdonasle ocutput to a disk
fél.é You usa these GENCCPM features by Invoking it with command of
thn form

GENCOPM <filein >fileocut

where f£ilein i# the name cf the GENCCPM lhput file. MNHote that no
spaces can intervens betwsen the greatar-than or lesa-than sign and
the file mpecification. If this cocndition is not mat, GENCCEM
responde with the mepeage:

REDIRECTION ERROR
The format of the input file is mimilar to a SUBMIT f#ile; each
command is entered on a maparate linm, followed by a carrilage
return, examctly in the order reguired during & manvally operated
GENCCFM massion. The laat conmand can be followed by a carrlage
return and the command:

ASCERSYE
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to end the command sequence and generate the syatem. If the GENSYS
command {= not present, GENCCPM gueries the console for changes.

The following example 1llustratea the use of the GENOCPM input file.
Agsuming that the input file file specification is GENCCPM.IN, use
the follewing command to invoke GENOCPMy

A>GENCCPM <GENCCPM.IN

Figure 2-10 shows a typical GENCCPM command flle:

VERBOSE=N DESTDRIVE=D:

SY3PARAMS

OSSTART=4000 NPDESCS5=20 QBUFSIZE=4{FF TMPDRIVE=A: CHMDLOGGING=Y
(2] 2

MEMORY

DELETE=*# ADD=2400,4000,400 ADD=4000,6000,800

car>
DISKBUFFERS
A

8

4

4

2

hashing

L] for all remaining drive queaticns
share directory buffersa with A:
share data buffers with A:
haashing oh all drives

Az
A:
hashing
<ars
OSLABEL
Concurrent CP/M Version 1.21 04/15/83
Hardware Configuration:

A: 10 MB Hard Disk

B: 5 MB Hard Disk

C: Single-density Floppy

D: Double-density Floppy

M: Memory Diak

- e m

<or>
GENSYS <C0ry ¢ —=—=———— Only 1f you do not want to he able
te aspecify additicnal changes

Figure 2-10. Typical GCEWCPM Command File

After reading in the command file and optionally accepting any
additiocnal changeg you want to make, GENCCPM builds a system image
in the CCEM.SYS file in the manner described in Section 2.1.

End of Section 2
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Section 3
XI0S Overview

Cancurrent CP/M Version 3.1, as implemented with one of tha example
Xlab's discuased in Section 3.1, 18 configured for operation with
the Compu-Pro with at least two 8-inch floppy disk drives and at
least 128K of RAM, All hardware dependencies are concentrated in
subroutines collectively referred te aa the Extended Input/Output
System, or XIOS. You can modify these subroutines to tailor the
system to almoat any 8086 or BO28 disk-ba=ad cperating environment.
This section provides an ovarview of the XIOS, and variables and
tables referenced within the XIOS.

The following material assumes that you are familiar with the CP/M-
86 BIOS. To use this material fully, refer frequently to the
example XlU8's found 1n source code form on the Concurrent CP/M
diatribution disk.

Note: Programs that depend upon the interface ta the XIOE must
check the version numbar of the operating syatem before trying
direct acceas to the XI08. Future veraions of Concurrent CP/M can
have qjfferent XIOS jnterfaces, including changes to XI0OS function
nurbers and/or parameters pasead to XIOS routines.

The XIOS must fit within the 64K System Pata Segment along with
the SYSDAT and Table Area. Concurrent CP/M accesses the XIOS
through the two entry points INIT and ENTRY at offaet OCDOH and
OCD3H, respactively, in the System Data Segment. The INIT entry
point is for system hardware initialization only. The ENTRY entry
point is for all other XI08 functions. Because all operating system
routines use a Call Far instruction to access the XIOS through these
two entry points, the XIOB function rcoutines must end with a Return
Far instruction. Subsequent sectiona describa the XIOS entry points
and other fixed data fields.

3.1 XIOS Header

The XIOS Header contains wariables that GENCCPM uases when
conatructing the CCPM.S5YE file and that the operating system uses
when executing. Figure 3-1 illustrates the XIOS header.
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3.1 X108 Header

COOH IJ MP INI 'f JMP ENTRY SYBDAT
COSH SUPBR'}IOR TICK | TICKS DOOR | RESER-

_sEC VED
Cl10H KPCNS | NVCHB HCCR HNLCH CFB .L|lCB
c18H DPH(A) DPH(B) DPH(C} DPH(D)
Cz0H DPE}() DPHJ(F) DPHI(G) DPHI(H)
c28H pPH(1) DBE(3) DEH(K) DPH{L)
c30H Dpsiun DPH(N) DPH(D) DPH{P)
o38H ALLOC

Figure 3-1. XIOH Hsader

Tabls 3-1. XI0O3 Header Data Fiaslds

Data Field I

Explanaticn

JMP INIT

JMP ENTRY

XICE Initialiretion Point. At system boot, the

Supervisor module sxescutss a4 CALL FAR
inatruction to this loomtion in the XIOS {XICE
Code Esgeent: O0CO0H). This call transfars
control to the XIOF INIT routins, which
initializea the XI08 wmnd hardware, then
oxegutes a RETURN FAR inatruction. Tha JMP
INIT instruction must be present in tha
XIOS_AS€ file. Xor details of the INIT rocutine
usa Esction 3.4, “INIT Eniry Polnt."

XIO& Entry Point. All access te ths XIO8
functions goes through ths XIDA Entry Polnt.
Tha operating wsystem executss a far call
(CALLF) to this location in the XI0S8 (XIOB Cods
Ssgment: CCO3JE) whenaver 1/0 is needed, This
instruction transfars control to the XIOE ENTRY
routine which calls tha appropriata function
within the XIOS. Oonce the Ifunction is
complete, ths ENTRY routina axecutes a return
far (RETF) to the operating system., The RETF
instruction must ba prassnt in the XIOH.AS6
file. For details of the ENTRY routins, #es
Saction 3.3, "X1I0S8 ENTRY."
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Table 3-1. {(continued}

Data Fiald I_ Explanation

SYSDAT The segment address pf SYSDAT. It is in the
Code Segment of the XIOS to allow accesa to
data in SYSDAT while in interrupt routines and
othar areas of code where the Data Segment is
unknown. For example, the f£ollowing routine
acceases the currsnt process'a Procass
Deacriptor:

DSEQ
QRG €8H ; point tc RLR field
1 af SYSDAT
RLR RW 1 ; does not generata
; a hex value
CBEG ; of X108
PUBH D8 ; Save XIOS Data
Segment

MOV DS, CS: SYSDAT Move the SYSDAT
mequent addresa
into DS

Move the currant
process's PD
Addraes into BX
and perform
operation. (See
Fig 1-5 for expla-
nation of ELR)
Restors the XIOS
Data Segment

MOV BX,RLR

POP D8

m wE R me Ep m g wp Ry owg We Ry

Thias variable is initialized by GENCCPM.

SUPERVISOR FAR Address (Gouble-word pointer} of the
Supervisor Mcdule eatry polnt. Whenever the
XI0S makes a syatem call, it must access the
operating system through thia entry peoint.
GENCCPM initializes this field., Section 3.8,
"XIO8 Bystem Calls", describes XIOS register
usage and rastrictions.




