
Upward Migration 
Part 1: Translators 

Using translation programs to move CP/M-86 programs to 
CP/M and MS-DOS 

In software migrations as in any 
other, the first thing you must know 
is where you are and where you are 
going. If a Californian decides to 
move to Australia , he can call an 
airline, ask for a ticket from San 
Francisco to Sydney, and the airline 
clerk will be happy to reserve a seat 
for him . If the Californian asks for a 
ticket from Los Angeles-or-San Fran
cisco to Sydney, however, the airline 
clerk will find the request confusing. 
If the Californian asks for a ticket 
from Los Angeles-or-San Francisco to 
Sydney under Catholic rule, or a 
ticket from Los Angeles-or-San Fran
cisco to Sydney under Protestant 
rule, the airline clerk will probably 
say , "You've already spent too much 
time in the hot tub, buddy . Stay in 
California . You're right where you 
belong." 

In this little parable of modern 

~ Circle 237 on Inquiry card. 

Roger Taylor and Phil Lemmons 
cl o BYTE Publications Inc. 

POB 372 
Hancock, NH 03449 

times, Los Angeles is the 8080, San 
Francisco is the Z80, Sydney is the 
8086, Catholicism is CP I M -86, and 
Protestantism is MS-DOS. The 

Xl186 takes 8080 
source code and 
converts it into 

8086 source code 
in an intelligent 

manner using 
data-flow-analysis 

techniques. 

operating systems are represented by 
religions because they generate 
similar passions, controversies, true 
believers, and .skeptics. 

Is there really any need to explain 

why Los Angeles stands for the 8080 
and San Francisco for the Z80? Or 
that the airlines stand for the software 
houses that have written translation 
programs? 

You've probably guessed who the 
guy is who's trying to buy the ticket. 
He's the experienced 8080 or Z80 pro
grammer, and the hot tub symbolizes 
his strong preference for staying right 
where he ' is-on one familiar pro
cessor with one familiar operating 
system. What could be cozier? 

The programmer may not have the 
urge for going, but he has to go to one 
unfamiliar processor and to both 
operating systems . And so do the rest 
of us . 

We're lucky to have software from 
at least three companies to help us 
along. In this article , the first of two 
parts, we will review three CP I M-80-
to-8086 translator programs. We'll 
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Figure 1: A rchitecture of the 8080 microprocessor showing the internal registers . 

show the output that each of the three 
translators produced from the same 
original code. In addition, we'll make 
some observations about the dif
ferences in adapting the translated 
code to CP/ M-86 and MS-DOS. Next 
month, we'll take a closer (although 
still not comprehensive) look at 
CP /M-86 and MS-DOS. 

Orientation to the 8086 
The first thing we have to do is ex

amine the differences between the 
familiar 8080 and Z80 microproces
sors and the 8086. For reference, 
figure 1 shows the registers and ar
chitecture of the 8080; figure 2 shows 
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the registers and architecture of the 
Z80. We'll make few comments about 
these registers because they are 
familiar to you if you have 8080 or 
Z80 source code that you want to 
translate . . 

Figure 3 shows the registers and ar
chitecture of the 8086. Since the 8086 
is less familiar, we'll take a brief look 
at it for orientation . (For further 
enlightenment, see The 8086 Book, 
Russell Rector and George Alexy, 
Osborne/ McGraw-Hill, 1980, and 
The 8086 Primer, Stephen P. Morse, 
Hayden, 1980.) The 8086 is, of 
course, a 16-bit microprocessor. The 
8088 is the same as the 8086 inter-
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nally . Externally, however, they ap
pear different due to the 8-bit bus of 
the 8088 and the 16-bit bus of the 
8086. This means that programs that 
run on the 8088 will also run on the 
8086 assuming that the memory 
resources and peripheral resources 
are the same. In general, statements 
in this article that apply to the 8086 
apply to the 8088 as well. 

The 8086 can access up to 1 
megabyte of memory and as many as 
65,000 inp ut/output ports. The 
megabyte of memory is 22 0 8-bit 
bytes; any two consecutive by tes are 
a 16-bit word. Some 8086 instructions 
access bytes; others access words. 
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Figure 2: Architecture of the 280 microprocessor showing the internal registers. 
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Sixteen bits are not enough to ad
dress a megabyte of memory. The 
8086 manages to do so, however, by 
dividing the megabyte of memory in
to a number of segments of 64K bytes 
each. Each segment begins at an ad
dress that yields an even result when 
divided by 16. 

All calculations of memory 
addresses in the 8086 involve four 
special registers called segment 
registers. The 8080 family has a 16-bit 
address bus that allows addressing of 
65,536 bytes of memory. While the 
internal registers of the 8088 / 8086 
family also have 16 bits, the external 
address bus has 20 bits . To get the 
20-bit address, the 8086 extends a seg
ment register with 4 low-order bits of 
0, and adds the segment register to a 
16-bit address from another register, 
as shown in figure 4. 

Each segment register defines what 
is known as its own "current" seg
ment. Each instruction specifies an 
offset into a segment. The segment 
registers, which cannot be used inter
changeably, are as follows: 

cs-The Code Segment register 
defines the 64K-byte current code seg
ment. When an instruction is fetched , 
the contents of the program counter 
are added to the CS register contents 
to calculate the address of the instruc
tion to be fetched. 
DS-The Data Segment register 
defines the current data segment. 
With three exceptions, all data 
memory references are understood in 
relation to the OS register. (The ex
ceptions are that the stack pointer is 
used to calculate stack addresses, any 
data memory addresses calculated 
using the BP register are taken in rela
tion to the stack segment, and any 
string operations involving the 
destination are taken in relation to 
the extra segment. See SS and E5 im
mediately below.) 
55-The Stack Segment register iden
tifies the current stack segment. 
References to data memory that use 
the BP ' or SF register in calculating 
the address are understood·in relation 
to the SS register. For example, the 
PUSH, POP, CALL, INT, and RET 
instructions use the SS register. 
E5-The Extra Segment register plays 
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a role in string operations. All 
destinations of string operations use 
the 01 register in calculating ad
dresses, and are taken relative to the 
ES register. 

Besides the four segment registers, 
the 8086 has the following: 

• Four general-purpose registers: AX, 
BX, CX, and OX. Each is addressable 
as a I6-bit register or as two 8-bit 
registers. When addressed as 8-bit 
registers, the pairs are called: AH, 
AL; BX, BL; CH, CL; and OH, OL. 
The general-purpose registers hold 
the intermediate results of operations. 
• Four pointer and index registers; 
these locate data within a specified 
segment of memory. SP is the stack 
pointer, BP the base pointer, SI the 
source index, and 01 the destination 
index. 
• One program counter. 
• One I6-bit flag register (program 
status word, or status register) con
taining nine flags. 

Now that we've looked inside the 
8086, we can take a look at how 
register usage in the 8080 / Z80 pro
cessor family corresponds generally 
with that in the 8086. Figure 5 shows 
the sets of registers alongside each 
other so that you can see the general 
correspondence clearly. Note that the 
IX and IY registers of the Z80 do not 
exist for the 8080/8085 . On the other 
hand, the alternate register set of the 
Z80 (not shown) as well as the I and 
R registers have no parallel in the 
8086 register set; operations involv
ing these will require special attention 
from the programmer after the con
version is done. 

Clearly, the 8086 has more registers 
than either the 8080 or Z80. Since the 
8086 also has a more powerful in
struction set, translation should be 
possible with minor restrictions. 

Complications 
Since all CP / M-80 programs had to 

exist in a 64K-byte region, there 
should be little trouble fitting a 
translated program into a I-megabyte 
(1,048,576-byte) region. If you're 
translating from the Z80, however, 
things are complicated slightly 
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because its extensive instruction set 
has to be mapped to the 8086 instruc
tions, as well as the 8080 registers . 

The 8086 does, however, have a 
rich instruction set that covers all the 
bit instructions and most of the block 
instructions. The problems en
countered in mapping instructions 
and registers can be formalized and 
solved by using a variety of software 
tools. 

To convert a source file running 
under CP IM-80 so as to assemble it 
with an 8086 assembler requires 
either the use of a code translator or a 
considerable effort with a program 
editor. At least three commercial 
products come under the translator 
category: 

• XL T86 from Digital Research Inc. 
• TRANS86 1 ACT86 from Sorcim 
• The Z80-to-8086 translator from 
Seattle Computer Products 

Intel also has a translator, CON
VERT 86, but it is sold only as part of 
a large software package intended for 
its OEM customers and doesn't run 
under CP 1M. In addition, some 
reports indicate that Microsoft may 
soon bring out a translator. 

Two issues must be addressed 
when converting from a CP IM-80 
source: 

I, Where is the source coming from? 

Z80 instruction mnemonics? 
(a) Zilog 
(b) TDL (Technical Design Labs) 
(c) Intel (Digital Research with 

macros) 
(d) Sorciml ACT -80 

or 

Straight 8080/ 8085 code with no 
macros? 

2. Where is the resultant code going? 

CP IM-86 or MS-DOS? 

The three translators under review 
do not always approach these issues 
in the same way . Furthermore, they 
all handle register mapping somewhat 
differently, We'll look at the 

translators now one at a time, Then 
we'll see how they translated the same 
CP IM-80 listing. With the listing in 
hand, we'll see how each of the 
translators handled register mapping , 
Finally, we'll turn to the subject of 
how the two different 16-bit 
operating systems affect program 
translation . 

XL T86 from Digital Research 
Digital Research's XLT86 takes 

standard 8080 source code in a format 
compatible with ASM, MAC, or 
RMAC assemblers and converts the 
8080 source code to 8086 source code 
in a format compatible with ASM86 
operating under either CP IM-80 or 
CP / M-86, Since XLT86 is written in 
PLlI-80, the translator can run either 
stand-alone under CP IM-80 or for 
cross development under V AX/ VMS. 
It produces optimized 8086 code in a 
five-phase, multipass process, doing 
global data-flow analysis to deter
mine optimal register usage. 

Although macro definitions are not 
supported, conditional-assembly 
directives are. The XL T86 User's 
Guide suggests that if you want 
macro expansion, you can use a pass 
through MAC or RMAC to produce a 
PRN file that can be edited (removing 
the first few columns of generated 
hexadecimal code) to produce an ex
panded source file for input accept
able to XLT86. XLT86 does not 
recognize Z80 instructions, XLT86 
passes repeat loops through to the 
8086 source code, 

XLT86 analyzes the source pro
gram in its entirety, determining the 
block structure and the register I flag 
usage. Working from this informa
tion, it translates the code to 8086 
assembler code in an optimized way , 
The decision algorithm for each in
struction type is given in a section of 
the manual to allow the user to see 
what happens in each situation. 

Register mapping generally follows 
the correspondence shown in figure 4 , 
with a loose relationship between the 
8086 AX and the 8080 PSW; the exact 
relationship is determined from 
register usage at translate time, 

Many run-time options are avail
able to control the translation pro-



cess, both on the command line and 
embedded in the 8080 source text. 
The options control the disks that the 
work and output files are on, whether 
the block-analysis information is out
put to disk, whether code and data 
segments are to be intermixed or kept 
separate, and whether the condition 
flags are active on exiting from 
subroutines. 

XL T86 is a sophisticated program 
that does a reasonable job of optimiz
ing the translation of 8080 source 
code to 8086 source code. BDOS calls 
from CP IM-80 are mapped into 
BDOS calls that are compatible with 
CP/M-86. 

XL T86 has special features for 
handling translation of conditional 
JMP and CALL instructions in 8080 
source code. In the 8080 instructions, 
JMP and CALL instructions are 
capable of reaching any address 
within the 64K-byte region. The 8086 
conditional JMP instructions can 
reach only 128 bytes on either side of 
the IP (Instruction Pointer) register. 
XL T86 examines the target of the con-
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the conditional JMP and skips over a 
long JMP to the target address. Since 
there are no conditional CALL or 
RET instructions in the 8086, the 
sense of the condition is changed and 
a short conditional JMP is performed 

The 8086 can access up 
to 1 megabyte of 

memory and as many 
as 65,000 input/output 

ports. 

to skip over an unconditional CALL 
or RET . 

As noted earlier, the segment 
registers allow for separation of code 
and data regions. To reference data, 
you have to tell the 8086 whether 
data is in the code segment (CS) or 
the data segment (DS) . For the Digital 
Research ASM86 assembler, the Off
set directive handles this chore. 
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computer literacy 

Students do a lot more than read about 
computers. They also ... 

• become capable beginning computer 
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computer for business, personal, and 
school use 

• strengthen their problem-solving skills 
and attention spans 

• sharpen their planning skills by analyz
ing sub-tasks 

• learn about career opportunities in the 
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XL T86 examines an expression and 
determines the proper segment for the 
particular instruction. 

XLT86 does have limits on the size 
of the 8080 source files that it can 
translate because the flow-analysis in
formation must be in memory. In a 
64K-byte CP 1M system, the max
imum source file that can be 
translated is approximately 6K bytes, 
depending on the structure of the pro
gram. Nothing is said in the manual 
about being able to deal with 
modular code using RMAC and 
external references. This implies that 
the entire source program must be 
converted at once, limiting the size of 
the program that can be translated by 
using XLT86 to 6K bytes . 

In summary, if you're starting from 
8080/8085 assembly code written for 
ASM or MAC and you want to go to 
CP IM-86, and if the source program 
does not exceed 6K bytes, XLT86 is 
the most useful translator. Code writ
ten for Z80s using MAC requires 
careful examination after the transla
tion process to make sure that no 

Classroom-tested materials that 
are easy to use 

The student text and courseware reduce 
computer anxiety by offering lively instruc
tion featuring graphics and animation. And 
the Teacher's Manual offers thorough, 
step-by-step guidance to the new
to-the-computer teacher. 

Text, 224 pp. (65773-4) $7.50* 
Teacher's Manual, 372 pp. incl. 7 disks 
(65774-2) $385.00' 

To learn more, just fill out and mail the cou
pon. Or dial toll-free: 800-223-4180. 
(From New York State, call collect: 
212-997-2646.) 



flags were inadvertently changed. 
You have to expand macros before 
using XL T86 unless the number of in
vocations was small. In that event, 
expanding the macros by hand with 
an editor might be just as easy . 

Sorcim's TRANS86 
TRANS86 is an 80801 ACT80-

to-8086 translator. It takes 8080 or 
ACT80 source code as input and 
creates a file compatible with the in
put to ACT86, an 8086 assembler. 

The output of TRANS86 is incom
patible with any assembler other than 
ACT86. The ACT86 mnemonics are 
different enough so that, unless the 
programmer has a sophisticated text 
processor and the talent (or patience) 
to do a great deal of text manipula
tion, TRANS86 should be used only 
with ACT86. 

Both TRANS86 and ACT86 run on 
either 8080 or Z80 processors under 
CP IM-80, MP 1M, or COOS with a 
minimum of 24K bytes of RAM 
(random-access readlwrite memory). 
TRANS86 consists of an executable 
file, an overlay file, and a translation 
table. The input assembly source 
code must be in a form acceptable to 
the standard CP IM-80 assemblers 
(ASM, MAC, or RMAC), or to 
ACT80, Sorcim's Assembly Code 
Translator for 8080 / Z80 processors. 

Translation occurs on an instruc
tion-by-instruction basis with some 
optimization rules applied to condi
tional jumps. There appears to be no 
limit as to the size of the source file 
that can be translated. A file is pro
duced on the same disk as the source 
file with the same name and an .ASN 
extension. If a file by that name 
already exists, the user is asked if the 
file should be deleted or if the pro
gram should be aborted. 

TRANS86 flags the following Z80 
instructions as errors: 

ACT80 code 

Mov A,R 
Mov R,A 
Mov A,I 
Mov I,A 
In,C reg 

Inir 
Otir 
Rid 
Rrd 

Zilog/Mostek 
equivalent code 

LdA,R 
LdR,A 
Ld A,I 
Ld I,A 

In reg,(C) 
Inir 
Otir 
Rid 
Rrd 

TRANS86 supports macros in the 
ACT80 format. Although TRANS86 
acts on macros in the MAC format, 
there is no guarantee that the macros 
will expand correctly. The user is cau
tioned to examine the result of a 

macro expansion to determine if the 
sense of the macro has been main
tained. Examples are given of some 
macros that work and some that do 
not. The TRANS86 User 's Reference 
Manual includes a section that gives 
hints on how to hand-optimize the 
output of TRANS86; specifically, ac
cumulator indirect loads through the 
DE and BC registers, 8080 conditional 
jumps, and Z80 block instructions. 

Another section describes the dif
ferences between ACT80 and Z80 
mnemonics. This information allows 
the programmer to manually convert 
assembly source code to a form ac
ceptable to TRANS86. The ACT80 
instruction set has some ASM-style 
instructions, some Z80-style instruc
tions, and some instructions that are 
unique to the ACT80 assembler. If 
the source code is written in 8080 
ASM mnemonics , TRANS86 will 
process it and output ACT86 
assembler code. The 8080 instruction 
SPHL, however, was translated in
correctly in the current version of 
TRANS86. 

Another section in the manual con
tains suggested constructions that can 
be manually entered to deal with Z80 
op codes that are flagged as errors . 
Block input! output instructions and 
input! output through register Care 
described in detail. 

NEW FROM EXTENDED PROCESSING 
THE BURNER 1/0 FOR THE 5-100 BUS 

The BURNER I/ O has a complete EPROM 
programmer, two serial ports, one parallel 
I/ O port with handshaking and memory 
management. 
Programmer features: 
• Most EPROM types from 2704 thru 2764 

and 2508, 2516 and TMS2716. 
• CPM compatible software supplied in 

EPROM that can be easily written on 
a diskette. 
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• Programming socket is zero insertion force 
type. 

• Programming voltages generated on board. 
• Programmer is totally I/ O mapped. 
I/ O features: (serial) 
• 2 fully independent RS-232 serial ports. 
• RS-232 data ready supported . 
• Each serial port has independent baud rate 

generators that are software programmable 
from 50 to 19,200 baud. 

• Serial ports may be polled and/or inter.rupt 
driven. 

I/ O feautres: (parallel) 
• Independent 8 bit output, input and status 

flags. 
• All I/ O including flags are latched. 
• In addition , there are '4 direct sense lines. 
Memory management features: 
• Controls the S-100 address lines from 

A16-A23 . 
• Uses output instruction to load the address. 

Normally 40H. 

We are offering this board with all options, or 
just the portions that are needed may be pur
chased. Regardless of which version that is 
purchased, documentation for the entire board 
is supplied. All combinations are assembled 
and tested. 
Option A: Complete board with programmer, 

I/ O and memory management. $324.95 
Option B: Programmer only. $199.95 
Option C: I/ O only. (2S + P) $199.95 
Option 0 : Option Band C. $299.95 
Option E: Memory management only $150.00 
Memory management may be added to 
options B or C for $25.00. 

AVAILABLE FROM 

Microbyte Computer Systems 
2798 So. Bascom, San Jose, CA 95124 
(408) 377-4685 
DEALER INQUIRIES INVITED 

Circle 308 on inquiry card . 



LIGHTNING FAST 
SAFE AND SOUND 

Rapidly write programs and 
save your files with Audio 
Light utilities for CP/M: 

BACKFIELD 

MPl-MENU PROGRAMMING 
LANGUAGE 

Our Quality Software will 
improve your productivity. 
THE BACKFIELD 
Our backfield software saves and protects your hard 
d isk data with these fine features: 

oBacks up a h ard d isk to fl oppies 

oBacks up selected fil es or all fil es 

eAutomati ca lly selects flies that have changed since 
last backup 

The BACKFIELD consists of three programs: 

FULLBACK backs up an entire disk to another set of 
disks file ·by·file. optimiz ing the use of all ava ilable 
memory. It writes a special checksum directory file for 
later use bv QUARTERBACK. 

HALFBACK backs up a large file to multiple disks. 

QUARTERBACK automatically determines which files · 
have been changed since the ICist backup, and backs up 
these fil es onl y. 

MPL-MENU PROGRAMMING 
LANGUAGE 
MPL simplifies appl ication programming by using 
menus to stru cture programs: 

eData is displayed as items in a menu 

-Data is o rganized by connecting menus together 

-Selecting an item in a menu may ca ll an 
application module 

-Message area at top of each menu for module 
communication 

- Selection causes data to be placed in the message 
area 

- Jnterfaces wi th other programming languages 

MPl is a revolutionary new programming language (or 
the system developer or end user to structure applica
tions in a natural easy-la-use manner. The design of 
MPl allow s application modules to be written in any 
compiled language supported by CP/M. 

PRICE-ORDER INFORMATION 
THE BACKFiElD 

MENU PROGRAMMING LANGUAGE 

$150.00 

$ 175.00 
Backfield available third quarter 1982 

M Pl requires a 24x80 CRT. ;\ 11 softw are is supplied on 
8" single de nsity diske tle for CP/M 2. 2. 

Call (408) 395-0838, or send check to : 

AUDIO LIGHT, INC. 
146 Town Terrace, Suite 4 

Los Gatos, CA 95030 
· Ca fi (orn ia res ident~ add 6'1r (or sa les 1<1 .'( 

Dealer Inquiries Welcome 

MPl is a trademark of Audio light, Inc. 
CP/ M is a trademark of Digital Research. 

Audio Light 
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Seattle Computer System 
Seattle Computer Products' (SCP) 

translation system consists of two 
programs: a Z80 translator (called 
TRANS86 on the disk, though not the 
same as Sordm's) and a compatible 
8086 cross assembler (ASM86). Both 
programs run on Z80 processors 
under CP / M-80 with a minimum of 
24K bytes of RAM. The programs do 
not run on 8080/ 8085 processors. 

The translator accepts source files 
in Zilog / Mostek mnemonics and pro
duces an 8086 assembler source file in 
a form acceptable to the SCP 8086 
cross assembler. Since the 8086 
source format required by the SCP 
8086 cross assembler is different from 
any other 8086 assembler that we 
know of, you must use these two pro
grams together. The translator places 
its output on the same disk as the Z80 
source code and gives it an .A86 file 
extension. 

The translation is on an instruc
tion-by-instruction basis with no op
timization. There appears to be no 
limit on the file size that may be 
translated . Not all Z80 instructions 
are translated, however. Those in the 
following list will produce an op code 
error: 

Cpd Ldi 
Cpi Otdr 
Ind Otir 
Indr Outd 
Ini Outi 
Inir RId 
Ldd Rrd 

These op codes are mostly in the 
block-manipulation set of instruc
tions. Although programmers do use 
these instructions, they must be 
manually coded when converting to 
the 8086. The SCP translator does not 
support macros and permits use of 
the following pseudo-ops only: 

Db 
Om 
Os 
Ow 
Equ 
If/ Endif 
Org 

If the Z80 index registers IX and IY 
are used, they are mapped into 
memory locations with the labels IX: 
and IY:. The programmer has to 
define these locations; otherwise, 
they will show up on the assembly 
listing as undefined labels . The 280 
alternate register set (BC',OE',HL') is 
treated the same way, as memory 
locations that the programmer must 
define. 

Either the 01 or SI register can be 
used as a temporary IX register by 
loading one of them from the location 
IX when required to do indexed in
structions. The programmer has to 
take care of this substitution; the 
translator does not. 

When using the 01 register, you 
must always keep in mind that the 
only 8086 segment base that can be 
used with the 01 register is the ES seg
ment; the SI register, on the other 
hand, can reference all the segment 
bases, defaulting to the OS segment. 
If this 8086 source code is going to be 
run under CP / M-86, you have to be 
careful about using the ES segment 
register. The CP / M-86 documenta
tion specifically states that ES is not 
saved through a BOOS call. 

For the SCP Z80-to-8086 trans
lator's register usage, see figure 6b. 

Translating the Test File 
To determine how the three pro

grams actually translate source text, 
we prepared a file acceptable as input 
to an assembler and containing all the 
op codes of the 8080 and Z80. Since 
the SCP translator could accept only 
Zilog/ Mostek mnemonics, the test 
text was run through an 8080-to-280 
filter program before the translation . 

Listing 1 presents, side by side and 
line by line, the original 8080 code, 
the Sordm TRANS86 translation, the 
Seattle translation, and the XLT86 
translation. Here are reminders of 
some things to consider when you ex
amine the translations: 

• Because of the differences in the ar
chitectures of the 8086 and the 
8080/ Z80, some choices must be 
made when translating from one 
architecture to the other. Therefore, 
some difference in translation is to be 
expected. 



NEW FROM NETRONICS 

AUTO·PATCH 
HARD DISK 
With plug-in multi-user ports 

Automatically Installs Itself Into 
Your Present CP/M® 2_2 Operating 

system & Floppy Disk Hardware_ 
It's Exclusive! 

6 megabytes ... $2995.00 12 megabytes ... $3495.00 

Whars the big conce rn of S100 owners when they 
consider adding Hard Di sks? They worry Ihat it will be 
difficull to install. that it won't be campa table with 
their present software and hardware. and thaI it may 
cause down·time on their S100 system. 

Worry no more - Netronics new AUTOPATCH Hard 
Di sks Sys tems are here. AU TOPATCH installs in jusl 
one·lwo·three: (1) plug in the hard disk S100 card: (2) 
run three short programs suppl ied on di sk: (3) disable 
the boot on your floppy controller and enab le the boo l 
on your hard disk controller (t hi s step not required if 
you wish to continue to boot to your floppy drives). 

And thats it: The AUTO PATCH feature automa li ca lly 
find s the end of your existing BIOS and then self 
relocates and patches itself into the existing BIOS. A 
virgin copy o f CCP and BIOS are loaded inlo memory. 
a customized SBOOT is added to Ihe front of CC P and 
the whole memory image is writ ten to the reserved 
tra cks on your hard disk . You can add up to 4 hard 
disks 10 the cont ro ll er supp lied. The new BIOS will 
aulomatically rename any o ld devices as B: and C: 
and define the hard disk as drive A:. All with Ihe lift of 
one finger!!! If your BIOS is large you may have to reo 
sysgen your system down 1 or 2 k. If th is is necessary 
the AU TOPATCH program will prompt you to do so. 

AUTOPATCH Hard Di sk Systems are avai lab le in 6 
and 12 megaby l e models. Included in the sys tem: 6 or 
12 megabyle Hard Disk Drive ... Contro ll er lor up to 4 
Hard Disk drives ... S100 Hard Disk card with provi· 
sions for adding 8 add itiona l 110 ports to be used 
when adding a mu lti-user operat ing system ... Power 
Supply ... Deluxe Steel Cabinet . . All necessary 
cables ... AUTOPATCH Programs supplied on either 
8" or 5'1,' IBM lormatted single density diskettes 
(specily style required) ... Complete inslallation in · 
structions. . Full y wired and tes ted , ready to go. 

SPECIFICATIONS 
Unformatted Recording Capacity: 6.4 or 11 .6 MB . 
No. of tracks: 612 or 1380 ... Data Transfer Rate: 3 ms 
'" Byteslsector format: 512 ... Communication Port: 
DO (other port s available on specia l order) ... Pro· 
grams supplied on 5'/," or 8" s ingle dens it y IBM lor· 
matted diskettes (North Star CPIM ' version available 
on special order) 

10 DAY MONEY BACK OFFER 
Continenta l U.S.A. Credil Card Buyers Outside Conn. 

CALL TOLL FREE 800-243·7428 
To Order From Conneclicul Or For Tech. Assist. 
Call f203) 354-9375 

NETRONICS R&D LTD. Dept. 
333 litchfield Road. New Milford. CT 06776 
Please send the items checked below: 
o AUTOPATCHI6 Hard Disk System . . _ $2995.00 
o AUTOPATCHI12 Hard Disk System ... $3495.00 
o Additional 6-megabyte drive with power supply. 
cabinet. cabfes and necessary software . , . $1995.00 
o Additional 12-megabyte drive with power supply . 
cabinet. cables and necessary software .. _ $2495.00 
All plus $15.00 P&I (postage & insurance) . For Cana· 
dian orders. double the postage ($30.00) . Conn. res . 
add sa les tax . 

To I a J E nc losed $ -=-:::----:-c---:---;::-:----:--:;-;-:;::--o Personal Check 0 Cashier's CheckIM.O. 
o VISA 0 MasterCard (Bank No. ___ ) 
AccL No. Exp. Dale ____ _ 
Signature _____________ _ 
Print Name ___________ _ _ 
Addres s __ ---;;-;--;--____ --:;-: _ ___ _ 
Cily Siale Zip ___ _ 
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(a) 

8-bit 
registers 

16-bit register 
pairs 

16-bit reg ister 
pairs 

808018085 
A 
B 
C 
0 
E 
H 
L 

PSW 
BC 
DE 
HL 

SP 
PC 

TRANS86 
AL 
CH 
CL 
OH 
OL 
BH 
BL 

AX(1) 
CX 
OX 
BX 

SP 
IP 

8086/8088 
Seattle XLT86 
AL AL 
CH CH 
CL CL 
OH OH 
OL OL 
BH BH 
BL BL 

AX AX 
CX(2) CX(2) 
OX(2) OX(2) 
BX BX 

SP SP 
IP IP 

(1) TRANS86 does not preserve 8080 byte order on the stack. 
(2) The Seattle translator uses SI on loads from memory and 01 for stores to memory. TRANS86 and 
XLT86 do a register exchange between BX and the appropriate register to allow indirect addressing 
through BX. then a register exchange to fix up BX and the appropriate register . 

(b) 

8086/8088 
Z80 TRANS86 Seattle XLT86 

8-bit R (3) (3) (3) 
I (3) (3) (3) 

16-bit IX 01 (4) (5) 
IY SI (4) (5) 

alternate BC' (5) (4) (5) 
registers DE ' (5) (4) (5) 
set HL' (5) (4) (5) 

(3) Since the 8086 does not have equivalent registers, none of the translators support these 
registers . However , they can be mapped to a memory location by the programmer. 
(4) Seattle's TRANS86 handles these registers by generating memory references to storage 
locations defined by the programmer . 
(5) Although these registers are not mapped by the translators. the programmer can define 
storage locations and deal with them through macro definitions . 

Figure 6: 8080/ 8085/ Z80-to-8086/ 8088 register mapping. Figure 6a shows 8080/ 8085-
to-8086 register mapping by the three translator programs. Figure 6b shows Z80-to-
8086 register mapping by the three translator programs. 

• In general, when the 8080 does 
16-bit arithmetic, only the carry bit is 
affected; this is definitely not so in the 
8086 . 
• The Z80 and 8086 do string and 
block operations differently; the 8080 
has no primitive block operations at 
all. 
.As noted earlier, the segment 
registers in the 8086 allow addressing 
of up to 1 megabyte; no correspond
ing registers exist in either the 8080 or 
Z80. 
• Registers used for indirect memory 
references in the 8080/ Z80 are dif
ferent from the corresponding 
mapped registers in the 8086 . 
• Conditional jumps in the 8080/ Z80 

can reach anywhere in its address 
space; conditional jumps in the 8086 
can reach only 128 bytes on either 
side relative to the IP register. 
• No conditional calls in the 8086 cor
respond to the conditional calls of the 
8080/ Z80. 

Listing 1 makes it apparent that the 
three translators treat most instruc
tions the same way, allowing for the 
differences in the target instruction 
set. The following comments high
light the differences found. 

The only incorrect translation is 
TRANS86's rendering of the SPHL in
struction. The transfer is in the wrong 
direction. The comment field of the 
instruction was wrong in the 



Circle 330 on Inquiry card. 

MIl stocks 'em all 
for faster delivery. 

Alk about our" OED" discounts. 
VISA and MasterCard orden accepted. 

MTI 
VIDEO TERMINALS f!!.£! 

VT100DECscop ............................ $ 1595 
VT18X Computing option ................ 2395 
VT101 DEC.cop............................... 1215 
VT131 DECscop. ...... ........................ 1785 
VT132 DECscop. .......... .................... 1995 
ADM 3A (dumb t.rminal) .. ................ 595 
ADM 5 (dumb with vi.ual attributes) . 645 
ADM 31 (two page buffer) ................ 1095 
ADM 21, 24,32,36,42.... ......... .. ..... • 
Hazeltine Esprit ................................. 645 
Hazeltine Exeeutiv. 80 Model 20 ....... 1495 
Haz.ltin. Executive 80 Model 30 ....... 1715 
1410 (Haz.ltine dumb terminal) ........ 575 
1421 (Consul 580 & ADM 3A camp.). 595 
1500 (dumb terminal) ....................... 825 
1520 (buffered •. printer port) ............. 1105 

RETRO-GRAPHICS TERMINALS 
VT 1 00 with graph ics pkg ............... .. . 
VT125 (DEC graphics) .......... .. ........ .. 
ADM 3A with graphics pkg ............... . 
ADM 5 with graphics pkg ................. . 

300 BAUD TELEPRINTERS 
LA 34-AA DECwriter IV .......... ........ . 
LA 36 DECWriter II ...... .. .. ................ . 
Diablo 630 RO ........ ........................ .. 
Diablo 630 KSR .............................. .. 
Diablo 1650 KSR ............................ .. 
TI 743 (portable) .... .......................... . 
TI 745 (port/built·in coupler) .... ....... . 
TI 765 .(port/bubble/b. i. coupler) .... .. 

600 BAUD TELEPRINTERS 

3250 
32BO 
1795 
1845 

1095 
1095 
2295 
2695 
2635 
1190 
1485 
2595 

Epson MX·80 ..................................... 645 
TI 825 KSR impact .......... ................. 1570 
TI 825 KSR pkg. ........................... .... 1795 

1200 BAUD TELEPRINTERS 

Epson MX·l00 .................... .. ............... 995 
LA 120 RA (receive only) ............ ..... 2095 
LA 120 AA DECwriter III................. 2295 
TI 783 (portable) ............................... 1645 
TI 785 (port/built·in coupler) ...... ...... 2270 
TI 787 (port/internal modem) .... ....... 2595 
TI 810 RO impact ............................. 1545 
TI 810 RO pkg. ........ ................ .. ...... . 1795 
TI 820 RO impact ........ .......... ........... 1850 
TI 820 RO pkg. ........ .......... ............... 2025 
TI 820 KSR impact ............ .......... ..... 2025 
TI 820 KSR pkg. .... .......... ................. 2195 
Lear Siegler 310 ball istic ............. ....... 1945 

2400 BAUD 
Dataproducts M200 (2400 baud) ....... 2910 

DATAPRODUCTS LINE PRINTERS 
8300 (300 LPM band) .. .. .. ................ . 
B600 (600 LPM band) ........ ...... ........ . 
BlOOD (1000 LPM band) .................. . 
BP1500 (1500 LPM band) ................ . 

ACOUSTIC COUPLERS 
A/J A242·A (300 baud orig.) .... .... .... . 
A/J 247 (300 baud orig.) ...... ............ . 
Vadic VA 3413 (300/1200 orig.) ...... . 
Vadic VA 3434 (1200 baud orig.) .... . 

MODEMS 

5455 
6930 

11330 
19700 

242 
315 
845 
B45 

GDC 103A3 (300 baud Bell) ............. 395 
GDC 202S(T (1200 baud Bell) .......... 565 
VA 3212 (Bell 212A comp.) ...... .. .. .... B25 
VA 103 (300 baud modemphone) ..... 235 
VA 3451 (orig/ans triple modem) .. .... 885 
VA 3455 (1200 baud orig/ans.l .. ....... 770 
VA 2450 (Bell 201 comp.) ........ ......... 725 

CASSETTE STORAGE SYSTEMS 
Techtran 816 (store/forward) ........... . 
Techtran B 17 (store/for/ speed up) .... . 
Techtran 81B (editing) ...................... . 
Techtran B22 (dual) .............. ........ .... . 

FLOPPY DISK SYSTEMS 
Techtran 950 (store/forward) .......... .. 
Techtran 951 (editing) ...... .... ........ .... . 
• Please call for quote. 

735 
915 

1225 
1640 

1395 
1995 

Applications Specialists & Distributors 
Computer Tenninals, Peripherals & Systems 

New York: 
516/621·6200,2121767~77,518/449-5959 

Outside N. Y.S.: 800/645-6530 
New Jersey: 2011227·5552 

Ohio: 216/ 464-6688 
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Listing 1: The original BOBO code, the Sorcim TRANSB6 translation , the Seattle transla
tion , and the XL TB6 translation. 

Original 
8080 code 

stax B 

Inx B 

Dad B 

Ldax B 

stax D 

Ldax D 

Dad H 

Dec H 

Inr M 

Mvi M,3 

Dad SP 

Dcx SP 

Mov M,A 

Rnz 

Jnz Help 

TRANS 86 

Xchg BX,ex 
sto AL, [BX] 
Xchg BX,ex 

Inc ex 

Add BX,ex 

Xchg BX,ex 
Ld AL, [BX] 
Xchg BX,ex 

Xchg BX,DX 
sto AL,[BX] 
Xchg BX,DX 

Xchg BX,DX 
Ld AL, [BX] 
Xchg BX,DX 

Add BX,BX 

Dec BX 

Incb [BX] 

stob #3,[BX] 

Add BX,SP 

Dec SP 

sto AL, [BX] 

Jz :Gl 
Ret 

:Gl: 

Jz :G2 
Jrnp Help 

:G2: 

Seattle 

Mov DI,ex 
Stob 

Lahf 
Inc ex 
Sahf 

Lahf 
Add BX,eX 
Rcr SI 
5ahf 
Rcl SI 

Mov SI,eX 
Lodb 

Mov DI,DX 
5tob 

Mov SI,DX 
Lodb 

Lahf 
Add BX,BX 
Rcr SI 
5ahf 
Rcl SI 

Lahf 
Dec BX 
Sahf 

Inc B, [BX] 

Mov B, [BX], 3 

Lahf 
Add BX,SP 
Rcr 51 
5ahf 
Rcl 51 

Lahf 
Dec SP 
Sahf 

Mov [BX],AL 

Jnz Ret 

Jnz Help 

XLT86 

Mov 5I,ex 
Mov [SI],AL 

Lahf 
Inc ex 
Sahf 

Lahf 
Add BX,ex 
5ahf 

Mov SI,ex 
Mov AL,[5I] 

Mov 5I,DX 
Mov [5I],AL 

Mov 5I,DX 
Mov AL, [SI] 

5HL BX,l 

Dec BX 

Inc Byte Ptr O[BX] 

Mov Byte Ptr 0[BX],3 

Add BX,SF 

Dec SP 

Mov Byte Ptr O[BX],AL 

Jz L l 
Ret 

L l: 

Jz L 2 
Jrnp Help 

L 2: 

Listing 1 continued on page 340 



Listing 1 continued: 

Cnz Help Jz :G3 
Call Help 

:G3: 

Xthl Mov BP,SP 
xchg BX, [BP] 

Pop PSW Pop AX 

Sahf 

Push PSW Lahf 
Push AX 

Sphl Mov BX,SP 

(Z80 opcodes) 

Djnz Label Dec CX 
Jnz Label 

Cpir Xchg BX,DI 
cld 
Repnz 
Scasb 
Xchg BX,DI 

Ldir Xchg BX,SI 
Xchg DX,DI 
Cld 
Repnz 
Movsb 
Xchg BX,SI 
Xchg DX,DI 

Push Ix Push 01 

Pop Iy Pop SI 

Jz XOOO 
Call Help 

XOOO: 

Pop SI 
Xchg SI , BX 
Push SI 

Pop AX 
Xchg AH,AL 
Sahf 

Lahf 
Xchg AH,AL 
Push AX 

Xchg AH,AL 

Mov SP,BX 

Dec CH 
Jnz Label 

UP 
Mov DI,BX 
Repnz 
Scab 
Mov BX,DI 

Up 
Mov SI,BX 
Mov DI,DX 
Rep 
Movb 
Mov DX,DI 
Mov BX,SI 

Push [Ix] 

Pop [Iy] 

Jz L 3 
Call Help 

L 3: 

Mov BP,SP 
Xchg BX, [BP] 

Pop AX 

Xchg AL,AH 
Sahf 

Lahf 
Xchg AL,AH 
Push AX 
Xchg AL,AH 

Mov SP,BX 

translated . text, also. We therefore 
suspect that the program has a minor 
bug with regard to this particular in
struction. 

translator should be used with 
ASM86; no other assembler will take 
advantage of this feature . 

Since this test program was 
nonsense as far as logical program 
flow is concerned, XL T86 was at a 
loss to determine the active registers, 
and sometimes chose simpler instruc
tions than it would have in a real pro
gram. The results for XLT86 could be 
different in different situations . 

The conditional jumps for 
TRANS86 and XLT86 can vary, 
depending on the distance of the 
target label from where the jump is . 

The conditional return in Seattle's 
translator references a label called 
RET . This refers to any RET within 
128 bytes on either side of the state
ment. This is one reason why Seattle's 
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Note that TRANS86 and the 
Seattle translator treat the DJNZ in
struction differently. TRANS86 uses 
a 16-bit register, CX, and the Seattle 
translator uses CH, an 8-bit register. 
A warning message comes out of the 
Seattle translator reminding the pro
grammer that DJNZ does not affect 
the flags in the Z80 but that this se
quence of instructions will affect the 
8086 flags. 

Register Mapping 
Figure 6 shows a detailed, side-by

side comparison of the differences in 
register mapping performed by the 
three translators. Figure 6a deals with 
the 8080/ 808S-to-8086 mapping; 

figure 6b, with Z80-to-8086 mapping. 
As the notes there state, TRANS86 

does not preserve 8080 byte order on 
the stack. 

The Seattle translator uses Sian 
loads from memory and 01 for stores 
to memory. 

TRANS86 and XL T86 do a register 
exchange between BX and the ap
propriate register to allow indirect 
addressing through BX, then a 
register exchange to fix up BX and the 
appropriate register. 

Since the 8086 does not have some 
of the registers of the 280, the 
translators can't support them. The 
programmer can, however , map 
those registers toa memory location. 

TRANS86 generates memory ref
erences to storage locations supplied 
by the programmer to take care of the 
Z80's IX, IY, BC, DE' , and HL' 
registers . 

Summing Up the Translators 
A general view is that Sorcim's 

TRANS86 is a useful product if the 
original source is in 8080 or ACT80 
form and the user has ACT86 as a 
target 8086 assembler . The register 
and flag usage appear to be a little 
looser than for the other two pro
grams. This requires more knowledge 
and more involvement from the pro
grammer to make sure that the sense 
of the translated code is maintained . 
No limitations exist as to the size of 
the source file and macros are sup
ported if the input is in ACT80 for
mat. Sorcim's TRANS86 is sold 
separately from ACT86, but they 
should be used together . 

The Seattle Computer Products' 
Z80-to-8086 translator is a 
straightforward code translator that 
uses Zilog mnemonics and runs only 
on Z80-based processors . There ap
pear to be no limitations as to the size 
of the source program that may be 
translated since the program 
translates one instruction at a time . 
Register and flag usage are very con
servative, protecting the source ar
chitecture as much as possible and 
providing warnings when potential 
problems could arise. The converted 
program has more of a chance of 
working the first time than a less con
servative translation would have. 



Circle 179 on inquiry card. 

CHOOSE ... 
Choose an Apple Desk 

A compact Oi-Level desk ideal for the Apple com
puter system. This 42" x 29V2" desk comes with a 
shelf to hold two Apple disk drives . The top shelf for 
your TV or monitor and manuals can also have an 
optional paper slot to accomodate a printer. It is 
shown here with the optional Corvis shelf which will 
hold one Corvis disk drive. The Corvis shelf is avail
able on the 52" x 29V2" version of the Apple desk . 

Choose a Micro Desk 

The Universal Micro desk accommodates the S-100 
type microcomputers. The desk is available in four 
sizes: 17.75 inch, 19.06 inch, and 20.75 inch wide 
openings with 24 inch front-to-rear mounting space. 
The fourth size is a 20.75 inch wide opening with a 
26.50 inch front-to-rear mounting space. 

Choose a Mini Rack 

Mini racks and mini micro racks have standard vent
ing, cable cut outs and adjustable RETMA rail s. 
Choose a stand alone bay or a 48" , 60", or 72" desk 
model in a variety of colors and wood tones. A 
custom rack is available for the Cromemco. 

Choose a Printer Stand 

The Universal printer stand fits the: 

Centronics 700's 
Dec LA 34 
NEC Spinwrite r 
Lear Siegler 300's 

Diablo 1600's & 2300's 
T.J. 810 & 820 
Okidata Slim line 
Anadex 9500's 

Delivery in days on over 200 styles and co lors in 
stock . Dealer inquiries invited . 

ELECTRONIC S'::::ISTEMS 
FURNITURE 

COMPAN'::::I 

17129 S. Kingsview Avenue 
Carson, California 90746 
Telephone: (213)538-9601 
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Once the program is working correct
ly, the programmer can reedit the 
8086 source to trim out the un
necessary register saves and flag 
manipulations to speed up the code 
and make it smaller. If the source 
code is in Zilog mnemonics, or if a 
filter program is available to convert 
to Zilog mnemonics, we recommend 
the pair of programs from Seattle 
Computer Products. The Seattle 
translator and its ASM86 assembler 
should be used together for optimum 
benefit. 

XL T86 from Digital Research is a 
program that takes 8080 source code 
and converts it into 8086 source code 
in an intelligent manner using data
flow-analysis techniques . It will pro
duce better code than either of the 
other two translators if two condi
tions are met: (1) no Z80 instructions 
are used, and (2) the source code is 
not bigger than 6K bytes (assuming 
the CP 1M system is a 64K-byte 
system) . XL T86 should be used with 
ASM86 under either CP IM -80 or 
CP / M-86. 

MS-DOS versus CP IM-86 
In the trade press and various 

advertisements, we see claims that 
conversion of CP I M-80 programs to 
MS-DOS (IBM PC-DOS, Lifeboat 
Associates' SB-86, Seattle Computer 
Products' 86-DOS) is as easy, or even 
easier, than from CP I M-80 to 
CP I M-86. In fact, some differences 
are seen in interfacing to the two 
16-bit operating systems. With the 
assumption that the program had to 
operate in a 64K-byte region under 
CP I M-80 , we will bypass memory
allocation questions . The remaining 
issues that have to be addressed are: 

• How does a program gain access to 
operating system resources? 
• How are file control blocks used to 
manipulate files? 

Gaining access to the operating 
system under CP I M -80 requires plac
ing the function code in the C 
register, placing the information ad
dress in the DE registers, and calling 
location 05 hexadecimal , the 
CP IM-80 entry point. If the system 

call returns a value, it returns the 
value to the A register. A so-called 
warm boot under CP I M-80 is ac
cessed by jumping to location 00 
hexadecimal , which reads in the 
operating system and resets the disk 
system. 

Now let's look at similar functions 
under CP / M-86 and MS-DOS. 

Gaining Access to CP I M-86 
Gaining access to CP I M-86 re

quires placing the function code in the 
CL register , placing the byte 
parameter in the DL register or plac
ing the word parameter in the DX 
register, placing the data segment in 
the DS register (the data segment is 
usually not changed for a converted 
program), and executing a software 
interrupt, INT #224 . The result is 
returned in the AL register if it is a 
byte value; if the result is a word 
value, it is returned in both the AX 
and BX registers. Double-word values 
are returned with the offset in the BX 
registers and the segment in the ES 
register. Conversion of programs 
from CP IM-80 to CP IM-86 , then, re
quires replacing the call to location 5 
with the software interrupt INT #224. 

Another necessary change involves 
the warm boot. Under CP IM-80 , the 
warm boot may be accessed by a 
system call with a function code of 0 
for a jump to location O. CP I M-86 , 
however, does not support the jump 
to location O. As a result, you must 
change this program exit in the 
translated program if the program is 
to run correctly. 

Provided that the call to location 5 
is replaced with INT #224, that the 
warm boot change is made, and that 
the registers are mapped correctly, 
there should be little problem in 
getting the translated program to 
access the CP IM-86 system func
tions . 

Gaining Access to MS-DOS 
Although MS-DOS has a "pre

ferred" mechanism through a soft
ware interrupt, INT #33, for access
ing the system, an additional 
mechanism is provided for "preex
isting" programs that is compatible 
with CP IM-80 calling conventions, at 
least for functions in the range of 



0-36. As far as system calls within the 
allowed function range are con
cerned, the programmer doesn't have 
to do anything to translated pro
grams to get them to run under MS
DOS other than to correctly map the 
registers. 

MS-DOS also supports the warm 
boot function of CP IM-80. A jump to 
location 0 under MS-DOS executes a 
software i~terrupt, INT #32, which is 
functionally a program end and the 
normal way to exit from a program. 

Manipulating File Control Blocks 
The file control block used in 

CP IM-80 consists of a 36-byte block, 
which describes the disk drive on 
which to find or create the file, the file 
name, and information relating to 
which record of the file is desired. 

At least so far as normal file-access 
requests are concerned, both MS
DOS and CP IM-86 treat this block of 
information the same. 

System-level information is quite 
different in the two cases, and pro-

Bare Bones II 

grams that look at system bytes 
within the file control block need to 
be changed for MS-DOS to function 
correctly. The MS-DOS file control 
block has many more features, in
cluding the date the file was created 

The . problems 
encOuntered in . 

mapping instructions 
and registers can be 

fOrmalized and solved 
by using a variety of 

software tools. 

or last updated, the logical record 
size, and the file size. These system
information bytes are in areas within 
the file control block that application 
programs normally do not access. 
Nevertheless, converting programs to 
make use of MS-DOS ' file control 
blocks should take little effort. 

ATARI" 800H~ 

Conclusion 
, There is, in fact, little if any dif
ference in the difficulty of translating 
sound CP I M-80 programs to CP IM-
86 or MS-DOS. With CP / M-86, the 
programmer will have to make minor 
changes to gain access to the 
operating system. With MS-DOS, the 
programmer will have to make minor 
changes to handle the extra features 
of the MS-DOS file control blocks. 

Next month, we will make further 
comparisons between MS-DOS and 
CP IM-86. We will include some 
benchmarks made with the Compu
pro 8085 / 8088 dual-processor S-100 
system. We will report not only the 
results of running programs under 
both CP / M-86 and MS-DOS on the 
same 8088 in the same machine, but 
also the results of running the same 
programs under MS-DOS running 
Emulator-86 on the same 8088 in the 
same machine. Although that may 
sound more like a cat chasing its own 
tail than a test of operating systems, 
we will try to keep it all straight.. 
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