
~ONEYWELL INTEROFFICE CORRESP~N~NCE 

TO 

FROM 

COMPONENT 

SUBJECT 

-0 

·0 

PHOENI X OPERA TIONS - HON EYWELL IN FORMA TION SYSTEtv\S 

HVN: 
September 9, 1977 PHONE 8~~369-l220 MAIL ZONE LADC 

Ed Vance 

Shel Klee 

Los Angeles Development Center 

LADC Response to CP-6 PFS 

COPIES C. W. Dix 
H. W. Haugland 
LADC Managers 

The CP-6 PFS represents the results of several weeks of negotiation between 
us and Marketing. While there remain; a few areas of disagreement, the 
document in general reflects the system philosophy and function with which -
we concur. This document reflects an agreement where CP-6 is now headed (i.e., 
budgeted items) and where it should be directed (most typically ex-budget 
items). It should be noted that in the original business plan, a number of 
grey areas existed, nominally grouped under the heading, "that function 
required to maintain a competitive system in the 1979-1980 time frame." Many 
of these undefined areas not budgeted by LADC are now addressed in this PFS. 

In the attached sheets we have attempted to sort out those items not included 
in our budget into three areas: 

1. Agree with, LADC responsibility, but not included in original R&D 
dollars. 

2. Agree with, Engineering (Boston or Phoenix) responsibility, but not 
explicitly covered in original R&D dollars. 

. 3. Exceptions/reservations. 

This PFS, excluding the exceptions we've taken in the attached, accurately 
represents our commitments to Marketing. It should be noted, however, that 
except where explicitly defined as included in the first release, many of 
the features called out will be delivered in the second or third releases 
of CP-6. 

I recommend we approve the PFS as amended by our reservations. We can 
subsequently get a prioritization of the now unfunded items. In summary, 
I think our friends in Marketing have done a very fine job here. 

Shel M. Klee, Manager 
LADC 
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PFS REQUIREMENTS AGREED TO BY LADC BUT WHICH ARE NOT FUNDED AND WOULD 
NORMALLY BE HANDLED IN OTHER ENGINEERING ORGANIZATIONS OUTSIDE OF LADC 

1. Hardware reference manuals, p. 28. 

2. Real time data acquisition hardware. 

3. Conversion coupler for L6/L66 data transfer. 

4. Programmable real time clock (1 megacycle) for L6. 

5. Power fail safe for L66. 

6. Battery backup for standard L66 MOS memory. 

7. Plotter interface hardware. 

8. Abstracts of non-supported software, p. 28. 

1. 



-() 
PFS REQUIREMENTS AGREED TO BY LADC BUT WHICH ARE' OUTSIDE THE CURRENT FUNDING 

1. All facilities relating to SNA and SDLC support or connection. 

2. All facilities relating to HDNA support or connection. 

3. All facilities relating to X.25, DATAPAC, and Telenet support or connection. 

4. IBM compatibility in any of the language processors (particularly COBOL) 
and IBM VSAM in the file system. 

5. Command language compatibility with TSO and USPC. 

6. All items in the PFS labeled "beyond third release." 

7. Multitasking except spawning of jobs (no join) for execution in. parallel 
in multiple CPUs. 

8. A monitor for performance evaluation of real time user programs on either 
L6 or L66. 

9. A L6 FORTRAN cross compiler. 

10. A L6 PL-6 cross compiler. 

"0 11. Interactive I-D-S II. 

12. Support' for the mass data file. 

13. Full implementation of APUs. 

14. Generation data sets. 

15. Certain of the file security options on p. 48. 

16. Support of Dataspeed 40 Model 4. 

17. Macros of EDIT commands. 

18. STATS enhancements on p. 71-2. 

19.. Serial number insertion in JCL to replace file name and generation, p. 81. 

20. Automatic compiler invokation on request to execute compiler source. 

21. Floating point facilities in PL-6. 

22. Single and double precision decimal floating point in FORTRAN. 

o 23. Secondary indicies forCP-6 file managed file records. 

2. 
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EXPLICIT EXCEPTION TO PFS REQUIREMENTS 

1. Feasibility of the generalized data base converters explicitly and implicitly 
called out in various parts of the spec is questioned. We are investigating 
and favor less general solutions involving considerable help from the user 
analyst. 

2. PL/l will not be a standard product. 

3. A Meta assembler will not be provided. PL-6 and enhanced GMAP, which is 
extended for EIS and NSA instructions, are now planned. Other alternatives 
are also being explored. 

4. The performance and reliability goals of the spec are accepted as CP-6 
goals. We do not believe it prudent to commit to achieving them in first 
release although obviously we will give it our best shot. 

5. With respect to the real time section, we and Marketing have agreed that 
we need further clarification here. I believe we have agreement in principle 
as to what is required but are still discussing the implications of CP-R 
terminology used in this section. We and Marketing are planning to re
write it. I don't believe this should delay our concurrence. 

6. Program size will be limited to 224K words. Data areas may be expanded 
to an additional l28K. See p. 44. 

7. The assembler will be the only non-shared compiler. All of the language 
translators will generate shareable code. All of this is planned but not 
in first release for all. Individual project plans should be referenced 
for specific commitments. 

8. PPS will not be supported. 

9. On p. 47, the file referencing mechanism description should be changed to: 
A mechanism will be provided in CP-6 which automatically locates a pack set 
by serial number when referenced by file name and account. 

10. The 2¢/word memory cost assumption needs comment. The following are the 
key assumptions upon which we based the decision to use random access 
semiconductor memory in lieu of high speed swapping devices: 

The cost of random access memory chips to Honeywell would drop to $5.00 
per 16K RAM chip in a time frame commensurate with the majority of 
shipments in the CP-6 program. 

With 16K RAM chips, CP-6 memory can be packaged with 2 million words 
of memory in an integrated control unit and 4 million words in each free
standing memory cabinet. Each system can be connected to up to four 
free-standing memory cabinets. 

Battery backup will be available for all random access memory. 

3. 
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Software Engineering MAR 3 1978 
CP-6 PRODUCT FUNCTIONAL SPECIFICATION 

SHEL KLEE 

Regarding your req~cst for my signature on the CP-6 PFS, as we 
have discussed, my main objection to the PFS as it stands is that 
it does not represent the status of the CP-6 program as it is today. 

Recognizing your desire to obtain a baseline PFS, I have signed the 
approval sheet, subject to the exception that the following listed 
items have been deleted as. requirements by an agreement with 
Marketing and should" be rc~oved from the document. 

CP-6 HDNA Support 

CP-6 IBM FORrrR}\N C<:2Blpatibili ty 

CP-6 IBM COBOL Compatible 

CP-6 Communicaticin ~ Terminal Support 

CP-6 PL/l 
.. " 

Handlers for Rea.:r_~~T.Jm_Q~.I?_ata Acquisi tion Hardware 

(except the prograinmablereal-tirne clock) 

E. R. Vance 
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B&P Programs 

K. Edwards. 
S. Klee~ 
J. Manson 

CP-6 PFS Review & Comments 

The CP-6 PFS Version AOl, October 27, 1977 was reviewed fat 
content regarding hardware developments which are not currently plan,ned or 

,funded but are required to' meet the functionality defined in' the CP-6 PFS. 
This memo summarizes my findings and comments concerning the development 
items and comments as to possible implementation approaches .. It is my 
understanding that my comments as well as others will be combined into a 
consolidated LISD P&P response to the CP-6 revie~vrequest. Also, it is 
my understanding that PSA's will be generated for-the development items 
for purposes of obtaining cost and availability estimates from respective. 
contributing LISD Functions. 

Comments. are 'organized into two basic categories - L66 and L6/L66. 
The PFS defines several items which encompass L6 as well as L66 functionality 
due to the real-time nature of a' large portion of the PFS defined functionality., 
trade-off analysis of exactly where a particular hardware function should re
side - L6 or L66 will be required. It is not clear as to who should have 
total system definition responsibility but there are sufficient Large System 
l1ard\vare impl ications to define a task of "Hardware Systems Integration" which 
should have it's own PSA. 

L66 Comments 

o Extended Range Fortran Floating Point 

Current L66 hardware provides for a floating point exponent range of 
lO±38. Scientific processing requirements as well as IBM compatibility 
require exponent ranges of lO±78 and beyond. Recommend a PSA be prepared 
to estimate the effort to provide the extended range capability. ,RPQ 
requests have be~n processed in the recent 'past for this functionality. 

o' 16' Megaword Memory 

The high speed swapping requirement of CpJU requires ,that this functional
ity be included in CP-6. Haxim\,lm memory size of 16 Inegmvords has been 
specified in the PFS to 'provide· for the swapping requirement. Reconmlend 
a PSA be prepared for a 16 megaword HDS memory utilizing the H128 MDS 
memory board packaged in L66 compatible cabinetry with expandability in 
l28K increments to 16M words. Memory must have the battery backup option. 
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o Source Power Failsafe and Power Sequencing 

The PFS defines a hardware/software power fail safe system. L66 hardware 
does not currently provide for this functionality. Recommend a PSA be 
prepared to thoroughly investigate the system implications required to 
meet the ~unctionality as well as the effort· to implement the power fail
safe requirement in all mainframe maj~r units, . local and remote FECP's 
and.RTP's, interactive terminal deyices, operator consoles, and disk 
storage subsystems. 

o L66 Console 

The PFS states that CP-6'Tolts be run from' any CP-6 Terminal and that the 
CSU6001 or CSU6002 not be required. Recommend that a PSAbe prepared to 
investigate the implicat,ions of this request on T&D programs' and an est.imate 
of effort required to co~ply with. this request. 

L6-L66 Corrunents 

o 

o 

Front End Communications Processors 

CP-6 will utilize L6/43 or larger models for the Frond end corrununications 
processing function. The PFS requIres that the FECP have the cap.ability 
to interface with IBM SNA and SDLC networks. L6 hardware communications 
channels as ~w . as SOf.~. \Vare will be required to provide this functionality. 
Recommend a FS e .prepared to obtain the implementation. effort to provide 
th· ~ona ity. ' . . 

L6-L66 Arithmetic Data Formats 

L6 and L66 represent a'rithmetic data in different formats. I,n a 'real 
time environment the overhead necessary to. perform the format conversions is 
prohibitive in relation to meeting the system real time response times. The 
PFS states (section 4 .. 4.8.5.2) that the conversion be performed in hardware. 
Recorrunend a PSA be prepared to investigate the System implications of .this 

. request as well as the effort to implement the hardware conversions in the 
L6 side and/or the L66 'side of the host/RTP connection. 

o RTP Interfaces 
, 

The PFS states that hardware interfaces and software drivers b~ provided to 
accommodate connection of data acquisition hardware such as A/D'converters, 
D/A converters, discrete input, (section 4.4.8.5.5). Investigation into· this 
area indicates that L6 developments are .currently underway at H&TO and 
Honeywell Process Contr0lDivision to provide for such connections. Recommerd 
that a PSA be prepared to provide for a System Integration Function within 
Large Systems to integrate the respective areas of Honey'vell to provide for 
this PFS stated CP-6 functionality • 
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o Programmable Real Time Clock 
\ 

The PFS states that a programmable RT clock with 1 microsecond resolution 
is required in L6. Recommend that a PSA be prepared to, inves tigate the 
requirements in this area as well as effort to implement on L6. 

o Plotter Interface 

The PFS requests support for a plotter capability equivalent ,to a Calcomp 
563/565. Defices such as this are available for connection via RS232 type 
interfaces. Recommend that a PSA be prepared to provide a system integra
tion effort to consolidate PARC requirements in this area and recommend 

,and seclectappropriate sources for currently available and future state 
of the art devices for use on CP-6. 

~ ", 

R. J.' Crockett' 
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CP-6 PFS Version AOI 

Distribution: R. Cossman S. Klee--
R. Forzani D. Manzer 
H. Haugland E. Vance 
R. Keeler L. Wilkinson 

Attached is the CP-6 PFS updated to reflect the agreements made at the 
review meeting held on September 16. This meeting was attended by 
R. Keeler, W. Estfan, L. Wilkinson, S. Klee, L. Osborne, H. Haugland, 
T. Beatson, A. Pensiero, R. Hesser, and J. Wilt. At the conclusion of 
this meeting, everyone concurred that they would approve the PFS when 
the agreed-to changes were made. These changes are indicated in the 
PFS by a vertical bar. 

I will be contacting you on November 9 with the approval sheet for your 
signed approval. 

Manager,Software Systems 
XDS Product Marketing 

cs 
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Introduction 

This Product Functional Specification (PFS) represents a 
consolidation of the extant requirements for the first three 
releases of Honeywell Control Program-6 (CP-6). 

The CP-6 effort is a major part of a general business 
strategy directed at concurrently maximizing the revenue and 
profit derived from the Xerox PARC and effecting a migration 
of the Xerox Control Program-Five (CP-V) PARC to Level 66, 
beginning in 1979. CP-6 is intended to be as compatible as 
possible with CP-V, while reflecting those enhancements 
necessary to insure a highly competitive offering during the 
1979-82 time frame. Many of the enhancements will be 
derivative of the Level 66 NSA decor or wiil be obtained 
from the implementation of those areas of CP-V design that 
cannot be clearly converted to Level 66 because of 
Sigma/Level 66 architectural differences. 

Since the principal design concepts of CP-6 are embodied in 
CP-V, it is not the intention of this PFS·to re-state topics 
that are adequately documented elsewhere. This PFS is 
intended to provide a general description of the objectives 
and limitations· of the program, and to emphasize and define 
areas of .particu.1ar importance or difference from CP-V. 

At the inception of the CP-6 program, it was assumed that a 
CP-6 to GCOS 66 migration would be effected during 1982 and 
beyond. This assumption was based on the then current 
understanding of GCQS 66 functionality and is valid to the 
extent that GCOS 66 is in fact a superset of CP-6 
functionality and performance. 

Additionally, the rapid change in the. competitive arena, 
suggested by the announcement of the IBM 370/148 and 3033, 
and consequently the potential market beyond 1982, provides 
for a significant risk associated with naively adhering to 
rigid assumptions concerning our product directions. 

It seems clear that the highest· priority activities are 
those directed at retaining and expanding the GCOS PARCo 
The Xerox opportunity presents a methodology through which a 
substancial increase in large systems market share can be 
obtained at minimum cost and risk. It would be counter 
productive to artificially constrain the evolution of GCOS 
66 or the CP-6 implementation in order to be consistent with 
~igid assumptions concerning . the 1932 market place. 
Conversely, it wo~ld be equally non~productive to ignore 
opportunities to enhance the synergism of these products, or 
to allow the migration from one to the other to be unduly 
difficult. 

HONEYWELL PROPRIETARY 4 
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Within this general framework, it is specifically required 
to order CP-6 priorities as follows: 

1) The suitability of CP-6 as a vehicle for migration 
of the Xerox PARC is the highest priority concern. 
The product capabilities required to achieve this 
migration are described in this PFS. 

2} Consistent with the precedjng, every opportunity to 
maximize conversion ease from CP-6 to GCOS 66 must 
be taken. 

3) In those limited areas where CP-6 must necessarily 
diverge from GCOS 66 compatibility, the design and 
implementation of CP-6 must provide for a manageable 
and rational extensibility to achieve requisite 
compatibility. "Requisite compatibility" is 
intended to mean that conversion from CP-6 to GeOS 
66 will be approximately the sa.e level of effort as 
converting from UTS C~l to cP-v E~2. 

HONEYWELL PROPRIETARY 5 
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Applicable Documents 

Among the documents applicable to the CP-6 project are the 
following: 

Xerox Liberator Business Plan 

CP-VConcepts and Facilities (LADC 0036) 

CP-6 Concepts and Facilities - Preliminary Draft 

CP-6 Architecture File 

CP-6 Project Plan 

CP-6 BASIC EPS-l 

CP-6 APL EPS-l 

CP-6 COBOL 74 BPS 

CP-6 PL-6 Handbook 

CP-V ANS COBOL Language Reference Manual (XJ7a) 

Cp-y ANS COBOL Operations. Reference Manual (XJao) 

CP-Y COBOL On-Line Debugger (XQ22) 

CP-V ARS FORTRAN Language Reference Manual (XUD3) 

CP-Y ANS FORTRAN Operations Reference Manual (XU04) 

CP-V META-SYMBOL Language/Operations Reference Manual 
(XG4a) 

CP-V APL Reference Manual (XM51) 

530 RPG-I I Language/Operations Reference Manual (XM16) 

CP-Y ·BASIC Language/Operations Reference Manual (XK14) 

CP-V TEXT Language/Operations Reference Manual (XM23) 

Cp-y EDMS Reference Manual (Xpa2) 

Cp-y EDMS Useros Guide (XP98 ) 

CP-V Sort/Merge Reference Manual (XS37) 

Cp-y MANAGE Reference Manual (XQ63) 

HONEYWELL PROPRIETARY 6 
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cP-v Systems Programming Reference Manual (XQ63) 

CP-V O~erations Re~erence Manual (XL23) 

cP-V Systems Mana2ement Reference Manual (XL2l)· 

CP-V Time Sharing Reference Manual (XGlS) 

CP-V Time Sharing Useros Guide (XL34) 

CP-V EASY Language/Operations Reference Manual (XM29) 

CP-V Transaction Processing Reference Manual (XQ61) 

cP-v Batch Processing Reference Manual (XL89) 

cP-V Remote Processing Reference Manual (XP94) 

PL/l Language Reference Manual (GD33-0009-3) 

Macro Assembler Program (GHAP) (DD08) 

COBOL Reference Manual (DEOI) 

I-D-5/11 COBOL 74 Programmeros Guide (DE09) 

1-D-S/1I Data Base AdministratorOs Guide (DKIO) 

CP-R Real-Time Batch Processing Reference Manual (XQ40) 

CP-R Users Guide (XQ42) 

CP-R Operations Manual (XQ41) 

HONEYWELL PROPRIETARY 7 
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Marketing and Business Objectives 

The CP-6 project, combined with in-place programs to extend 
the life of the Sigma/SaO Series PARC, is intended to retain 
the installed CP-V PARC and subsequently to migrate these 
users to Level 66 systems. Results to third quarter 1977 
indicate that the strategies defined in the "Xerox 
Liberator" business plan are meeting and exceeding assigned 
goals. 

Existing Markets and Commit~ents 

The CP-6 primary target market is the Xerox CP-V PARCo 
is augmented by BPM/BTM, CP-R and large RBM sites. 

This 

The number of CP-V systems in North America that are 
migration candidates has g~own from 118 to 152 since the 
incepetion of the CP-6 program. This growth is a result of: 

1) A decision by the Xerox Corporation to retain their 
15 CP-V systems, expand them, and eventually move 
them to CP-6. All assumptions concerning a terox 
Corporation migration from CP-V to CP-6 were 
specifically excluded from the original b~siness 
plan. 

2) The installation of Sigma 9 0 s, 5600s and Sigma 6 0 s 
as new CP-V sites. This has occurred in the process 
of deplet~ng the inventory. 

3) Strategies designed to upgrade BPM/BTM. CP-R and 
large RBM sites becoming effective. 

By the end of 1978, it is anticipated that between 175 and 
200 CP-V sites will be in place serving as the CP-6 target 
market. 

Nearly one-third of the installed PARC is in education, most 
of the rest are in industrial environments. A few. sites are 
federal government and a few are service bureaus. 

Data indicates that the pattern of CP-V system use does not 
vary significarttly as a function of the type of account in 
which it is installed. Although initially devoted primarily 
to conversational time sharing. most CP-V systems use 
approximately 50% of available resources for batch data 
processing within· two to five years after installation. 
Program language utilization is generally 80-85% higher 
level languages. EDMS and MANAGE use is widespread, as is 
APL. In non-real-time environments. assembly level coding 
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appears to average 10-15%. The actual percentage of 
assembly language may exceed this due to the use of 
assembly subroutines supportin~ COBOL applications and the 
use of in-line symbolic coding in older FORTRAN programs. 
In real-time systems, the usage of assembly language is 
considerably higher. The actual quantity of assembly code 
in use pr 0 b ab I y will no t be kn 0 vu b y most use r s un til the y 
begin conver~ion. 

Transaction processing (TP) and real-time applications are 
found in approximately one third of the accounts and 
typically are on large systems. Growth in the use of TP has 
been restricted to date due to the lack of improved 
communications hardware and the newness of CP-V TP. Due to 
HoneywellOs commitment to CP-6 and the availability of a 
communications front end processor-on CP-V, additional users 
are planning to implement TP applications between now and 
1980. 

The user communiry expects CP~6 to provide the following: 

Function and ease of use equivalent o~ superior to 
cP-v 

Efficiency and performance equal to or better than 
CP-V 

Throughput expansion to at least 2 times a fully 
expanded CP-V Sigma 9 configuration 

Minimal conversion efforts 

Personality and user 
with CP-V 

interface closely compatible 

Product Migration Strategy 

The overall CP-6 strategy consists of the following 
elements: 

Stabilization of the PARe 

1 

The requirement in this area is to assure users of the 
continued viability of their systems and to build their 
confidence in Honeywell. Engineering contributions to this 
effort are centered around on-going product support and I 
enhancement. 
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Provide Continuity of Field Support 

Responsibilities 
Marke t ing. 

in this area are 

Provide Continued Near Term Growth 

primarily FED and 

The ease of use and modularity of CP-V systems has 
contributed to system usage increases of nearly 30%. per 
year. In order to provirle the hardware capacity to sustain 
such growth, a variety of Sigma life extension products have 
been announced. Many of these products are HIS technology 
that is compatible with Level 66, and ~llow users to begin 
to make an early investment in HIS products. 

Provide for Future Growth 

As the next generation CP-V system, CP-6 is the central 
element in the XeroxCP-V migr~tion strategy~ During the 
1979-1980 period, most Sigma CP-V sites will be populated 
with HIS memory and mass storage devices. Beginning in 
early 1979 central systems hardware will be replaceable by 
CP-6 and Level 66. Essentially we can begin now to surround 
the Xerox CPUos with HIS technology, and eventually replace 
the CPUos. 

Expected Competitive Environment 

Trends, particularly based on recent IBM actions. indicate 
that credible alternatives to CP-V will be available by 
1979. Of particular significance is the extent to which the 
IBM pricing actions hav~ impacted traditional 
price/performance relationships. It is likely that CP-6 I 
hardware systems will be priced equal to IBM offerings. It 
is, therefore, essential that CP-6 software perform in a 
manner consistent with its CP-V heritage; i.e., offering 
superior performance. 

It ·is expected that Burroughs, IBM and DEC will be placing 
emphasis on networking capabilities. This has a number of 
negative implications for many interactive users. Only DEC 
is expected to offer, in addition to networking support, 
high quality directly connected interactive facilities. CDC 
and Univac are not expected to be major factors in the CP-V 
base. 

HONEYWELL PROPRIETARY 10 



o 

3.4 

() 

3. 5 

(~\ 
'-.J.6 

etOI 

._----------_._-_ .. _-------------

Price and Cost Goals 

Marketing anticipates that system pricing will be. targeted 
at IBM. Given the price erosi.on acceleration introduced 
this year, this will likely mean that a CP-6 system will be 
priced equivalent to the CP-V system it displaces and will 
be required to generate approximately 50% more pe~formance. 
Consequently, in order to attain profitability 20~1~t it is 
essential that opportunities to reduce hardware product cost 
and maximize software performance be a2~ressively pursued. 
From an additional product cost perspective, it is a goal 
that the semiconductor memories, used in lieu of a high 
speed swapping device, be available at costs of no more than 
two cents per word by 1981. 

Uptime Goals 

System availability is to be greater than 99%. The mean 
time between a software induced interruption is to be 
greater than 150 hours. The maximum duration for such an 
interruption will be five minutes. System recovery 
facilities are to be as comprehensive and as rapid as 
experienced with CP-V. The design goal is to minimize (1) 
the number of users that have to be reinitialized·and (2) 
the occurrence of losing a user~s file. 

Performance Goala/Measurement 

At a minimum CP-6 performance is to be equivalent to CP-V. 
Given equivalent system resources and CPU speeds, CP-6 must 
generate throughput at least equal to that obtained on a 
CP-V configuration. Throughput will be measured by a 
benchmark stream provide~ by Marketing and agreed to bv 
LADC. 

Maximum load parameters will be at least 500 time sharing 
and/or batch users and 2000 transaction processing users. 
The design point load will be for 250 time sharing users, 20 
batch st!eams and 800 transaction processing users·. 

Assuming an available. instruceion rate equivalent to that 
available from a Level 66/60P. the design point load, a 
program service call rate of 250/second, a user activation 
rate of 6/second t and a CPU load of 90%, then 90% of the 
a v era ~ e -u s err e s po n s e s are tab e 1 e sst han 0 n e sec 0 n d wit h 
99.91 of the responses occurring within 2 seconds. As used 
here, response time is defined as the time between last 
character typed and first character printed for a trivial 
command (i.e .• no I/O and negligable CPU usage). The 
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minimum acceptable performance level in the first release 
for this load is for 90% of the user responses to be in less 
than" two seconds with 99.9% of the responses to be within 
five sec~nds. As defined in CP-V, no more than 15% of the 
available CPU cycles will be utilized for system overhead. 

Software Modularity/Pricing Ontions 

A general software pricing strategy is under development. 
For planning purposes, the flexibility to separately price 
CP-6 access modes (transaction piGcessing. real-time, etc.), 
features, higher level languages and service processors is 
e sse n t i a 1 • Ad d i t ion a 11 v, a It t r an sac t io n a1 " bill in g" t y p e 0 f 
accounting system for use by H~neywell to charge th~ 
customer for use of the compu~er system as a function of the 
load placed on the system will be reQuired. 

Software Distribution and Documentation Requirements 

Software distribution methodologies will be impacted by the 
software pricing action~ eventually taken. It is intended 
that source code will be distributed. 

The following documentation is required for CP-6. Manuals 
will be available "with release~--of the product "except for the 
Concepts and Facilities manual which will be available 2078 
and the CP-V/CP-6 Conversion Reference Manual wbich will be 
available July. 1978. 

CP-6 Concepts and Facilities - a general overview of the 
CP - 6 01) era tin g" s v stem. 

CP-6 Useros Guide - a tutorial on the use of 
system for the casual user. Extensive 
examples will be included. 

the CP-6 
prac t ic a 1 

CP-6 Programmeros Reference Manual - a description of 
the time sharing and batch features of CP-6. 

CP-6 Transaction Processin~ 
description of the transaction 
under CP-6 and an explanation 
implement a TP system. 

Reference Manual a 
processin~ facilities 
of how to use them to 

CP-6 Remote Processing Reference Manual ~ a description 
of CP-6 remote processing facilities and ex~mples of how 
to use them. 
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CP-6 Real-Time Reference Manual - a description of the 
r~al-time features of CP-6 including the host resident 
software factory and real-time processors (RTPs). 
Extensive practical examples'-will be included. 

CP-6 Operations Reference Manual - a description of the 
system from an operatorOs point of view. 

CP-6 System Management UserQ s Guide - a useros guide for 
the system manager including user authorization, 
maintenance of the file system, system tuning, and other 
system management functions. Extensive practical 
examples will be included. 

CP-6 System Programmeros Reference Manual a 
description of features that are designed to aid the 
system programmer in the development» maintenance, and 
modification of the CP-6 system. 

CP-6 Library Routines - a description of the routines 
used in the CP-6 libraries and examples of theii use. 

CP-6 Pocket Guide - a booklet containing most frequently 
used commands of the CP-6 processors. 

CP-6 Common Index - an index for all of the manuals. 

CP-V/CP-6 Conversion Reference Manual - a description of 
the- conversion process for CP-V users to provide an 
orderly transition to CP-6. 

CP-6 Data Base Technical Manual 
internal CP-6 tables. 

a description of 

-CP-6 COBOL Language Reference Manual - a description of 
the CP-6 IBM compatible COBOL language. 

CP-6 COBOL Useros Guide - a description of the use and 
operational characteristics of CP-6 COBOL. 

CP-6 ~NS COBOL Language Reference Manual - a description 
of the CP-6 ANS CnBOL language. 

CP-6 ANS COBOL Useros Guide - a description of the use 
and operational characteristics of CP-6 AN5 COBOL. 

CP-6 1-D-5/Il Useros Guide - a tutorial on the use of 
the data base management system with examples. 

CP-6 1-D-S/Il Reference Manual - a description of-the 
data base management system. 
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CP-6 lOP Useros Guide - a tutorial on the use of IDP for 
the casual user. Extensive practical examples will be 
included. 

CP-6 lOP. Language/Operations Reference Manual a 
description of the langage and operational 
characteristics of CP-6 IDP. 

CP-6 Sort/Merge Reference Manual - a description of the 
commands and operational characteristics of the CP-6 
Sort/Merge Processor. 

CP-6 FORTRAN Language Re~erence Manual - a description 
of the CP-6 FORTRAN language. 

CP-6 FORTRAN Useros Guide - a description of the use and 
operational characteristics of CP-6 FORTRAN. 

CP-6 APL Language/Operations Reference Manual a 
description of the language and 
characteristics of CP-6 APL. 

CP-6 BASIC Language/Operations Reference 
description of the language and 
characteristics of CP-6 BASIC. 

operational 

Manual a 
operational 

CP-6 TEXT Useros Guide - a tutorial on the use of TEXT 
for the non-computer user. Extensive practical examples 
will be included. 

CP-6 TEXT Language/Operations Reference 
description of the language and 
characteristics of CP-6 TEXT. 

CP-6 RPG-lI Language/Operations 
description of the language 
characteristics of CP-6 RPG-II. 

Reference 
and 

Manual a 
operational 

Manual - a 
operational 

CP-6 PL-6 Language Reference Manaal - ~ description of 
the CP-6 PL-6 language. 

CP-6 PL-6 Useros Guide ~ a description of the use and 
operational characteristics of CP-6 PL-6. 

CP-6 PL/l Language Reference Manual - description of the _~ 
CP-6 PL/l language. 

CP-6 PL/l Useros Guide - a description of the use and /' 
operational characteristics of CP-6 PL/l. 
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CP-6 Meta Assembler Language/Operations Reference Manual 
a description of the lan~ua2e and operational 

characteristics of the CP-6 Meta Assembler. 

CP-6 GMAP Language/Operations Reference Manual a 
description of the language and operational 
characteristics of the CP-6 GMAP assembler. 

CP-6 Debug~er Useros Guide - a tutorial on the use of 
the CP-6 debugger for the applications programmer. 
Extensive practical examples will be included. 

CP-6 Debugger Reference Manual - a description of the 
CP-6 debugger and its operational characteristics. 

CP-6 Language Processor Cards - a card for each language 
processor listing their most. used features and 
operational characteristics. 

Level 66 Hardware Reference Manual - a description of 
the Level 66 hardware system including the basic and EIS 
instruction sets, and NSA hardware. 

Level 6 Hardware Reference.Manual - a description of the 
Level 6 hardware system including its instruction set 
and the memory management unit. 

Level 66 and Level 6 Peripheral Reference Manuals - a 
description of all peripheral devices available on CP-6 
systems including MPC programming where applicable. 

CP-6 On-Line Diagnostics - a description of the on-line 
hardware diagnostic facilities and the error logging 
function available with CP-6. 
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f.~nctional Requirements 

Priorities/Release Schedule 

This PFS covers features to be included in the first three I 
releases of CP-6. Appendix A contains a list of features 
not currently funded in' the L1SD LRP. Funding for these 
items will be, provtded through execution of a Chang'e 
Proposal. The goal is to define a product that is closely 
compatible and equal in function toCP-V, rele~se FOO, tha,t 
also i~cludes a sufficient set of enhancements to insure a 
com~etitive offering during 1979 and beyond. 

The first release of CP-6 will be available 1Q79 and must, 
as a minimum, contain: 

J 

CP-6 Basic System including Batch, Time Sharing and 
Remote Batch 

ANS COBOL 

FORTRAN 

APt (Without I-D-S/1I interface) 

BASIC 

PL-6 (Available but unsupported) 

RPG-11 

Meta Assembler 

GMAP 

1-D-S/1I 

lOP (Without MANAGE like facility) 

TEXT 

Sort/Merge 

Full RMA Features Including On-Line Diagnostics and 
Remote Access 

CP-V Conversion Aids 

The second release of CP~6 will be available no more than 
one year after the first release and must, as a minimum, 
contain: 
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Transaction Procassing 

Real-Time 

APL (With· I-D-5/11 interface) 

PL-6 (Sup'ported) 

IDP (With MANAGE like facility) 

COBOL (IBM compatible) 

..J - PL/l 

Remote Front End Communications Processors 

t/- SNA Terminal Support 

6250 BPI Tape and 600 MB Disk Support 

Performance/Size Improvements 

The third release of CP-6 will be available no more than two 
years after the first release and must, as a minimum, 
contain: 

~ 

./ -
.I-
I-

66/85 and/or 6XXX Support 

SNA Batch Job Exchange 

SNA Data Exchange 

HDNA Support 

Performance/Size Improvements 

CP-V/CP-6 Conversion 

Conversion is a critical issue in CP-6. The goal is to 
insure that conversion to· CP-6 I.S significantly 
(approximately 50%) less difficult, and as a result less 
costlYt than that required to go to ot~et vendors. 

The following is a description of conversion tools necessary 
to convert from CP-V to CP-6: 

Job Control Language(JCL) Converter 
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A JeL converter will be necessary to convert commands from 
Cp-y to equivalent CP-6 tommon command la~guage statements. 
This converter will include the capability to convert 
processor commands (SUPER,PCL,etc) encountered in the input 
stream to' ~heir CP-6 equivalent. The capability to 
eliminate, reposition and insert new JCL commands will also 
be available. Where CP-Y statements are encountered, for 
which no CP-6 equivalent exists, an informative error 
message will be printed. The JCL converter will run on CP-V' 
and CP-6 systems in both batch and time sharing modes. 

Data Conversion 

A data conversion package will be pro~ided to convert'data 
files in CP-V internal formats to CP-6/Level 66 internal 
formats. The data conversi~n package will consist of a data 
file converter utility and a set 'of callable data conversion 
subroutines. The data conversion package will run on both 
CP-Y and CP-6. The data file converter' utility ~ill accept 
a CP-V tape or disk file and pr6duce an equivalent CP~6 
file, converting the data as specified by 'the user. 
Provisions will be made to handle files that contain more 
than one record type. Also, it will be possible to 
reposition or eliminate data fields as the file is being 
converted. 

It is a goal that the above data file converter utility will 
be able to convert the majority of us~r data files. For 
data files that cannot be converted by the data file 
converter utility, data conversion subroutines will be 
provided. These data conversion subroutines will be 
callable from .COBOL, ANS COBOL, FORTRAN, PL-6 and assembly 
language progra~s, on CP-Y and CP-6 systems. The user wi~l 
write his own conversion program ~sing the appropriate data 
conv~rsion subroutines t~' convert the data fields. 

APL Conversion 

J An A PL w 0 r k spa c ec 0 nv e r t e r will be pro v id e d to convert C P - V 
APL workspaces to CP-6 APL workspaces. The converter will 
provide at least 90% cbrrect translation to minimize 
conversion time and will run on CP-Y systems. An APL data 
file converter will convert CP-V APL component files and APL 
indexed files to their CP-6 eQuivalents. Data which cannot 
be represented correctly in the Level 66 internal formats 
will be printed with appropriate error messages., 
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COBOL Conversion 

A XEROX ANS COBOL 68 to CP-6 ANS COBOL translator will be 
provided. The translator will provide at least 90% correct 
translation. The user will be able to specify a control 
card file which the translator will read and use to override 
translator defaults. The translator will run on CP-V and 
CP-6 systems. 

FORTRAN Conversion 

Of the three FORTRAN compilers available on CP-V (FLAG, 
Extended FORTRAN IV. and ANS FORTRAN), only ANS FORTRAN will 
be supported in CP-6. 

The conversion approach is to' encourage CP-V users to 
convert to ANS FORTRAN under CP-V. Then, when moving to a 
CP-6 system. their. FORTRAN source programs will be 
compatible with CP-6 FORTRAN. 

BASIC Conversion 

cP-v BASIC will be replaced by a new BASIC on CP-6 which 

I 
conforms to the latest standards and is functionally 
eQuivalent to Dartmouth BASIC. The BASIC translator will 
provide at least 70% correct translation. The translator 
will run on CP-V and CP-6 systems. Approprlate diagnostic 
messages will be provided for statements that cannot be 
translated correctly or where the possibility of ambiguitv 
exists. Any ambiRuity between the semantics of CP-V and 
CP-6 BASIC should be documented in the Conversion Reference 
Manual. 

RPG Conversion 

CP-V RPG is being replaced by a newly developed RPG-II 
compiler on CP-6. The CP-6 RPG-II compiler will be 
identical in functionality to the Xerox 530 RPG-II 
compiler. Since the CP-6 RPG-1I compil~r is a superset 9f 
the CP-V RPG ~ompiler, it should not present conversion 
problems at the source level. 

EDMS Conversion 

EDMS will not be converted to CP-6. It is bein~ replaced by 
the Honeywell 1-0-'5/11 data base management system. 
Although major similarities exist between the two data base 

HONEYWELL PROPRIETARY 19 



C) 

4.2.9 

4.2.10 

o 

4·. 3 

~ 

YOl 

... _-_ .. _--_._----_ ..... _._--------

ASSEMBLER Conversion 

No assembly language converter will be provided. PL-6 
will be provided for current CP-V users permitting some 
conversion before the delivery of Cp-6 systems. 
Additionally, the availability of a Meta Assembler on CP~6 I 
will assist some users in converting their assem~ler code 
from CP-V. 

Conversion Documentation 

A users manual will be written to describe the conversion 
process. The manual will describe the use of ·all 
conversion tools, suggestions for creating additional 
specialized conversion tools, and techniques to expedite 
testing of converted programs. Tables will be provided 
showing language processor differences at a clause level 
wherever feasible. Suggestions for overcoming 
incompatibilities the translator aids cannot solve will 
also be included. Additionally. the conversion man~al will 
include conversion plannin~ guidelines for estimating 
reQuired manpower. and computer time based upon the 
experience of the Honeywell Conversion 2roup in Phoenix. 

Coresidence 

CP-6 will cores ide with at 
systems: 

Xerox CP-V Systems 

least 

os/vs. SVS and MVS Systems 

Honeywell dcos systems 
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Coresidence 
significance 

with GCOS systems is not expected to be of 
in the early years of the CP-6 project. CP-V 

coresidence 
document. 

is described in the conversion section of this 

The reasons for making soecial consideration for sUDDorting 
IBM coresidence in CP-6 are: 

A number of CP-V to CP~6 migration prospects also 
have IBM equipment installed •. 

Based on past. experlence, the . coresidence 
environment results in larger than average 
installation growth rates. 

The following IBM coresidence facilities will be provided in 
CP-6: 

j 

. J 

HASP Support 

CP-6 will support communication with IBM hosts using 
the HASP multileaving protocol. 

SNA Terminal Support 

An interactive terminal connected to CP-6 will be 
able to connect to an IBM system through a SNA 
network. Also, an interactive terminal on the SNA 
network will be able to connect to CP-6 using 
existing· SNA network facilities up to the CP-6 
connection point. The terminal will be able to 
access all CP-6 services including those provided in 
local and remote front end communications 
processors. 

SNA Batch Job Exchange 

CP-6 will support connections to IBM host processors 
via SNA network facilities for the purpose of 
exchanging batch jobs and the resulting spooled 
output • 

SNA Data Exchange 

CP-6 will support record and file transmission to 
and from IBM host processars via the SNA network. 
In order to accomplish data translation, it may be 
necessary for the user' to supply parameterized 
record layouts specifying data types and lengths. 
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High Level Language Compatibility 

The evolution of CP-6 language processors 
(particularly COBOL, PL/l, RPG II, APL and FORTRAN) 
will be towards providing maximum IBM cOQpatibi1ity 
at the source level. 

APL File Converters 

CP-6 will have a utility for conversiori of I~M APL 
workspaces and files. 

"/command Processors 

TSO and VSPC com~and simulators will be provided for 
on-line usage. 

System Functions 

Scheduling and Resource Management 

Scheduling 

The objectives of the CP-6 scbeduler are as follows: 

Maintain the performance characteristics of the CP-V 
s c h e d u 1 e r • Th e hi g h res po n s'1 v en e S s 0 f the C P - V 
system is the result of a very efficient and 
reliable scheduling teChnique. The same techniques 
will be used in the design· of the CP-6 scheduler. 
No changes will be made to the CP-V scheduler 
technique that would compromise the responsiveness 
of the CP-6 system. 

The current memory management strategy in CP-6 
eliminates the swapping function. However, the CP-6 
scheduler will be designed with the consideration 
that beyond the third release of CP-6, it may be 
necessary to use a high performance serial device 
for swapping (CCD, bubble memories or disk). 

The system tuning function that is available iri CP-V 
will also be made available in CP-6. The CP-6 user 
will have the capability of tuning. the system via 
appropriate parameters to adjust system throughput. 

The CP-V mUltiprocessing eMP) 
technique (Primary/Secondary 
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Master/Slave technique) will be used in the CP-6 
multiprocessing design. CP-6 will have at least the 
functionality of CP~V MP available in version FOO of 
CP-v. 

Resource Management 

A resource is defined as any portion of the CP-6 
installation that is to be shared by users in a manner such 
that a user requiring the reso~rce is allocated exclusive 
use of the resource. Tape drives' and memory- are common 
types of resources. Devices for which input or output is 
spooled are not resources since they are never" reserved for 
the exclusive use of one user. 

CP-6 resource management functions will include the 
following: 

j 

To maintain the basic design of the CP-V resourc~ 
management function. 

The pseudo-resource concept of CP-V will be 
implemented in CP-6. 

Logically addressable peripheral units (APU) will be 
allocatable as resources (see section 4.4.4.1). 

A user will be able to allocate a group of resources 
by a sin g 1 ere sou r c e n am e ., Are sou r c e may be Ion g to 
more than one resource group. 

A resource may be allocated by more than one 
resource name. 

Maximum user program size will be at least 224K I 
words. Data areas may be expanded by"an additional 
128K words. 

Functionality "equivalent to the following CP-V 
resource management tools will be available in CP-6: 

SYSGEN PASS2 

CONTROL 

SUPER 
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SYSCQN 

the peripherals and terminals 
associated with front end 
communications processors 
and real-time processors 
(both local and remote) 

Maintain equivalent CP-V 
functionality 

A systems management tool will be provided to 
dynamically define and modify the various elements 
in the CP-6 communications network. 

File Management 

As in CP-V, the user always accesses files through the 
system, never directly. The CP-V file organizations will be 
carried over into CP-6. Extensions will be made to support 
those file organizations required by the GCOS processors 
supported by CP-6. Beyond the third release, an extension 

V"will be made to support IBMos VSAM file organization. The 
file system in CP-6 will be optimized for accessing small 
records (less than 100 bytes), small to medium size keyed 
files and medium to large data base files. The file system 
should also be optimized to contain a large number of files. 
Enhancements to file integrity (RMA) will be made wherever 
feasible. 

The file organizations (consecutive~ keyed and random) and 
access methods (direct and sequential) that are available in 
CP-V will be supported in an equivalent fashion in CP-6. 
Those file organi~ations required by CP-6 processors 
converted from GCOS will be supported in a logically similar 
fashion. Compatibility between the files written by the 
various processors will be provided; e.g., files written by 
COBOL can be read/updated by FORTRAN. 

Permanent files within CP-6 normally reside on disk or tape 
storage. Beyond the third release, extensions will be made 

./ for files to be stored on a Mass Data File for archiving 
purposes.. In this case, a file will have to be returned to 
disk or tape storage before being accessed. 

Disk storage will be logically divided into system storage 
and dismountable pack sets~ System storage are those disk 
packs that must always be mounted during CP~6 operation. 
They will contain items, such as the operating system image, 
spooling files J language processor images, operating system 
files, master catalogs J etc. A dismountable pack set is a 
collection of disk pack(s) that may contain files from more 
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than one account which needs to be moun'te'd only when user(s) 
desire access to, files on the pack set. More than one pa~k 
~et may be mounted at the same time and the packs may be 
mounted on any available drive. A user may reQue~t 
exclusive use of a 'pack set to orevent other users from 
accessing that pack set until he has released it. 

A mechanism will be provided to avoid requiring a user to 
know explicitlY which of his pa~k sets contains a file when 
he references the file name and account. 

access to mUltiple file A facility to allow a user 
directories will be provided. 
monitor services will be provided 
directory for referencing files. 
two different users to have the SBme 
will be permissable to specify which 
and create files in a directory. 

Both control commands and 
to change the default 
It will be possible for 
defaule djrectory. It 
logon accounts can list 

Each pack set will be an independent entity so that it may 
be physically moved from one CP-6 system to another without 
changing its character. 

Information associated with a file will include creation and 
expiration dates; last access, date; last modified date; 
accounts authorized to read, update, expand. delete, 
execute, etc; content type (COBOL, ANS COBOL. FORTRAN, etc. 
source; object or run unit; APL workspace; I-D-S/II data 
base; etc.); and archive information. An optional facility 
for automatically providing generations of selected file~ 
will be provided. 

In ~ddition to providing functionally equivalent security 
features from CP-V, a set of OPtional (possibly separately 
priced) security enhancements will be available in CP-6. 
These enhancements will provide the following facilities: 

Logging all unsuccessful attempts to access a file 
(optional by file, file directory o~ installation). 

Lo~ginl all accesses to a fil~ (optional by file, 
file directory or installation). 

Clearing (scrubbing) 
file (optional by 
installation). 

any granule 
file.. file 

released from a 
directory or 

Multi-level encryption. For example .. compressing 
the records, encrYPtin~ the compression-keys .. 
encrypting the data. encrYDting both the encrypted 
compresion-keV8 and the encrypted data. 
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4.4.3.1 

------------------------------ -

A unified file backup/archiving procedure will be provided 
that allows automatic and/or user soecified files to be 

• ~ored on disk or tape. In the future t an on-line Mass Data 
~File will be used for archiving purposes as' mentioned 

eariier. The user will be able to access a file without 
knowing the pack set name from which it was archived or is 
stored on. In backing up files to disk, options for either a 
dual image of the pack set or an "updated file" only copy 
should be provided. It should be possible to have more than 
one archive mounted on the system concurrently for 
retrieving files. 

Input/Output Management 

The logical I/O structure of CP-V provides users one of the 
most flexible and ~asv to use I/O aystems available. The 
design .of the CP-6 I/O Managem~nt system will provide the 
functionality and personality of the CP-Y I/O system. CP-6 
will provide all I/O services through a common set of 
routines. Programs may be written without the need for 
explicit knowledge of the file or device to which I/O will 
actually take place. Selection of the files or devices can 
be done internally to a program or externallv via control 
commands. A set of default· device assignments will be 
provided which make nominally appro.priate device selections 
for batch or on-line jobs. The design of the CP-6 I/O 
system will strive to minimize the difference between the 
CP-Y and CP-6 1./0 system as seen by the programmer. The I/O 
system will include support for the following distributed 
functions: 

Front end communications processors and associated 
Derioheral devices (both~local and remote) 

Real time processors (both local and remote) 

Spooling Subsystem 

The CP-V symbiont processing features should be enhanced in 
the CP-6 spooling subsystem in the following manner: 

The spooling files will be standard CP-6 files. 

The operator will have the capability to prioritize 
the spooling output by job-ID. 

The user/operator will be able to transfer spooling 
files stored in the spooling file area to a magnetic 
tape or another disk pack for processin~ at a later 
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time·. Once transferred, the original spoo·ling file 
space can be released. A simple operator command 
should automatically re-insert the file into the 
spooling subsystem for processing when the tape or 
disk containing the file i~ remounted~ 

The user will be able to specify the number of 
columns in an output line. 

A command will be provided for speci.fying a code 
indic~ting a class of ~eripherals on .which the 
report is to be printed. 

A report may be sent to multiple sites andlor 
multiple devices. 

Page alignment functions will be enhanced to enable 
the operator to request printin~ of' a soecific 
number of lines for test purposes and request as 
many repeats of the tes~ lines as desired. Single 
line print options available on certain output 
listing devices should be recognized by the spoolin~ 
system if appropriate. 

Output restart due to paDer iams 
malfunctions can be specified ~t the oa2e 
the operator. 

or dey fce 
level by 

Forms positioning will be provided 
operator to backspace or forward ·space 
file. 

to allow the 
a spoolin2 

Communications Management 

The design objectives 
three-fold: 

for communic'ations management are 

3} 

Maintain maximum functional compatibility with CP-V. 

Maintain the performance, characteristics, and 
personality of CP-V, especially high responsiveness. 

Respond to market requirements by improving 
functionality where CP-V is deficient (e.g., front 
end communication processor (FECP) support, 
extension of logical lId management to terminal 
devices, and making SNA network connections 
available). 
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General Description 

In order to maintain CP-V compatibility, the identical 
complement of tarminal devices will be supported {with the 
exception of VISTA 2, IBM 2741 and OCT 2000 terminals}. 
Also, the terminal interaction and response characteristics 
will be equivalent. The following terminal characteristics 
are considered important in maintaining CP-V terminal 
"personality": 

1) Type-ahead ordering. 

2) 

All terminal output will appear to the user in the 
logical sequence of terminal input followed by the 
corresponding terminal output. If the terminal 
operator types input while output is still being 
received from previous commands, the type-ahead 
input will not be echoed :until responses to previous 
commands have been completed. 

Degree 0 f in'terac t ion. 

The terminal interaction characteristics will be 
designed to ~upport the CP-V time sharin2 
environment. Emphasis will be placed on response to 
short messages. One statistical sample of CP-V time , 

s h a r in g me s sag e s "_ ,s, h, ,,0, w,s," t hat 50% 0 f t, he in, P u,' ,t, ' ,I i, n e s ')\ 
are less than 5 characters in length, and 23%._._.Q_; ___ ~he 
out put lin e s are I e 8-S t -h an 5 c h a r act e r s • ,--------.. 

-.. -.---.-..... " ......... -.- .... -~ .... --...•.. -------. 

For this environment, immediate response will be 
given to input edit functions (like backspace and 
delete a character, or retype inDut line). At the 
same time, quick turnaround must be available even 
if onlv short messages are involved. 

Long output. sequences will aDPear 'without noticeable 
'time delays between data blocks received at the 
terminal. 

3) Response versus efficiency. 

CP-6 is intended to maximize people productivity. 
Therefore, interactive response will take precedence 
over communications line throughout. As an example, 
output messages for terminals will be sent 
immediately without waiting for the formation of a 
lirie efficient transmission block. 

CP-V supports 
transmission. 

a class of 
CP-6 will 

terminals for batch job 
support the same terminals (IBM 
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2780, 3780 and 360/20 HASP compatible devices). Since CP-V 
emulates the 360/20 HASP terminal, this will provide a 
facility for submitting jobs and transferring files between 
CP-v and CP-6 systems. 

A CP-6 enhancement over CP-V functionality will be ,the 
J support of logically addressable peripheral units (APU) as 

an extension of the I/O facility (see fIgure 4.4.4--1). 
Each APU corresponds to a logical device associated with a 
front end communications processor (FEep), a CP-6 host or a 
real-time processor (RTP). 'FEeps are described in section 
4.4.4~2 and RTPs are described in section 4.4.8.5.1. 

~ Each APU will be accessible from CP-6 applications programs 
by using the APU name. Certain classes of APUos may be 
accessed only from applications~ programs with specific 
authorization or privilege to do so. An integral part of 
this concept is the capability of applications programs to 
converse with local/r~mote terminals/peripherals and other 
applications programs in different Level 66 host systems or 
RTPswithout being aware of physical characteristics and 
protocols for peripherals or communication circuits. 

J An APU 18 allocated to an applications program or a CP-6 
system function by CP-6 resource management. The resource' 
management function shall allow the existence of a pool of 
APUs, out of which ind,ividual logical units may 'be assigned 
to different CP-6 host systems. 

Front End Communications Processors 

CP-6 will support both local and remote front end 
communications processors (FEeps). The function ~f a FECP 
is to distribute the communications processing to smaller 
systems (Level 6/43 or larger) which can operate 
independently of Level 66 hosts. This wi'll result in a 
reduction of software overhead on the host system and 
improve the availability ,of CP-6 systems. This will also 
reduce the'net ~ommunications cost for, the user. The FEep 
will also provide connections between the native CP-6 
communication facility and IBM SNA networks and HDNA 
networks. 

The ma1n difference between a local and a remote FECP will 
be the hardware connection to the host. The local FECP will 
communicate to the host via a Level 66 DIA channel facility. 
The remote FECP will communicate to CP-6 host svstems via ~ 
serial data communicatio~ circuit through a local FECP or 
another remote FECP. At least four local FECPs mav be 
connected to a Level 66 host. At least three levels of 
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remote FECPs will be supported. A FECP which is local to 
one host system may be remote to other CP-6 hosts. A remote 
FECP may be concurrently connected to more than one host. A 
terminal connected to a FECP may logon to any of the hosts 
to which the FECP is connected. Figure 4.4.4-2 illustrates 
FEep connectability. 

The communications software for the FECP will be designed 
such that CP-6 real-time programs executing in a real-time 
processor (RTP) can use a subset of the communications 
functions to exchange data with programs residing in the 
Level 66 host systems. 

FECPs will provide the following'facilities: 

Autobaud detection. 

Input and output message formatting similar to the 
transaction format descriptor (TFD) facility 
provided in CP-V. TFDs will be applicable to all 
interactive terminals and all processing,modes. 

Reserve devices/dial-up line positions for host 
initiated applications or specific accounts. 

Interrogate status on any specific or of all APUs in 
the system. 

Reassign logical device 
functionally compatible APUs. 

addresses between 

Report traffic load (peaks 
communications circuit. 

and averages) by 

Interrogate status 
counts of a line. 

and display cumulative error 

Permit broadcast of messages from an operator. The 
broadcast may be directed to all terminals connected 
to a specific host or to a specified group of 
terminals. 

Produce accounting information enabling 
communication circuit used. 

billing by 

Permit an operator at 
remote terminal. 

a host system to log ,off a 

Down-line load remote FECPs from local FECPs. 

HONEYWELL PROPRIETARY 30 



o 

LEVEL 6 
PERIPHERALS 

AND 
TERMINAL INTERFACES 

LEVEL 66 

10M 

LEVEL 6 

LOCAL FECP 

HALF DUPLEX 
DIRECT ACCESS CHANNEL 

COUPLER 

o 

LEVEL 6 

REMOTE FECP 

LEVEL 6 

REMOTE FECP 

LEVEL 6 

REMOTE FECP 

o 

FULL DUPLEX 
SERIAL DATA COMMUNICATION CIRCUIT 
2000 - 5 OK BAUD 
(MAX. 4 TRUNKS BETWEEN TWO POINTS) 

LEVEL 6 

FECP 

LEVEL 66 

10M 

FIGURE 4.4.4.-2 FRONT END COMMUNICATIONS PROCESSORS 



4.4.4.3 
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Device Support 

Communications management will support a range of different 
terminal and perioheral types through specialized software 
handlers. Different classes of terminals or peripherals may 
have different priorities on service and resources in the 
FECP. The priority. scheme will be set up to deliver best 
service to interactive devices. 

The terminals supported will include: 

1 ) Tel e t V P e 3 3, 3 5 and 3 7 e:A'/vJ (!)nwjfA / 
2) Dataspeed 40 terminals (Models 1. 2. and 4). 

3) IBM 3270 
protocols 
support). 

and compatible 
(multi-drop 

terminals using BISYNC 
line. polled terminal 

4) Tektronix 4010 and 4013 (or other suitable graphics 
term in a l) • 

5) IBM 2780 and 3780 or compatible terminal~. 

6) HASP multileavin2 360/20 mode compatible devices 
including other CP-6 system~, CP-V systems, the 
Level 6 HASP IRBT package and XEROX 530 XSP systems. 

.. 1 7 ) HO~e~YWe-·lr-~-:v..:I"'~' series model 7100,7105,7200,7205, 
, 7700, 7705, 7760 and 7800 display terminals. 
~--~ ---c- ~W~ l~? 

8) Terminals compatible with the above. 

The FECP software will be designed to allow easy user 
implementation of new terminal handlers. 

The peripherals supported on the FECP will include the 
following peripherals or their successor/replacements: 

1) CRT keyboard console (DKU 9101/9102). 

2) Keyboard typewriter console (TWll 9104/9106). 

3) Diskette (DIU 9101/9102). 

4) Serial character printer (PRU 9101/9102). 

5) Line printer (PRll 9103/9104/9105/9106). 

6) 9-track magnetic tape (MTll 9104 and MTU 9105 plus 
eQuivalent phase-encoded devices when announced). 
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7) Cartridge disk unit (cnu 9101/9102/9103/9104). 

8) Card reader (CRU 9101/9102/9103/9104). 

The nature of the terminal/peripheral (hereafter called 
device) support will. where possible, be such as to allow 
CP-6 applications programs to access the devices without 
recognizing the physical char~cteristics of the device. 
However, an option will exist to allow programs to nbtain 
physical device characteristics and drive the device at the 
physical level (transparent data exchange). 

Network Support 

The local/remote FECPs in the CP-6 system will use a common 
"native ~ode" CP-6 protocol to exchange data. This protocol 
wi 1 I a c c 0 mm 0 d ate the r e Qui rem e·n· t sou t 1 in e din sec t ion 
4.4.4.1. It also will allow a common message fo·rmat which 
is independent of the physical devices involved at the end 
points in the communications oath. 

-~he CP-6 protocol will allow support of IBM SNA and 
~~oneywell HDNA protocols without affecting performance of 

CP-6 interact~ve terminal support. The following functions 
must be provided for supportin2 SNA: 

It 
wi"" ma y 

1) Allow a CP-6 connected terminal to have interactive 
processing performed on a SNA host system. 

2) Allow a terminal connected 
have ~nteractive processing 
host. 

to the SNA network to 
oerformed in a CP-6 

3) Submit a batch job from CP~6 to an IBM host in a SNA 
network. 

4) 

5 ) 

6) 

7 ) 

is 
be 

1 ) 

Accept a batch job into CP-6 from the SNA network. 

Exchange outout print files with the SNA network. 

Exchange data files with the SNA network. 

Exchange records of a data 
network. 

file with the SNA 

anticipated that the following additional orotocols 
required to be supported in the future: 

Telenet (X.25) . 
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4.4.5 

2) Datapac (Bell of Canada, X.Z5) 

Recovery/Sack-Up/Redundancv 

A desi~n goal for the Level 6 FECP interconnect scheme will 
be to minimize the effect on overall system oneration when a 
Level 6 mainframe is inoperative. To meet this goal. 
options will be provided to support multiple local FEeps and 
mUltiple trunk lines (communication circuits) between remote 
and local FECPs. 

AFECP will be capable of responding to a terminal dial-in 
activity even if its host is not ooerational. The minimum 
response will be a notification of the host condition. An 
installation ootion will be to Jet theFECP lo~ appropriate 
input transactions (Level 6 peripheral reauired) for 
processing when the host becomes availablp. 

CP-6 communica~ion management will have access 
journaling facility which will store selected messages 
reprocessing in case of hardware/software failure. 

Performance 

to a 
for 

A local FECP will be connected to its CP-6 host system via a 
half-duplex DIA channel coupler supporting data transfers of 
up to 1 MB/second. At least four local FEeps may be 
connec ted' to a Level 66 host. 

Remote FECPs may be connected to local FECPs or other remote 
FEeps via communication circuits supporting SOK baud full 
duplex transmission. 

The FECP will support asynchronous transmission speeds of up 
to 19.2K baud and synchronous tiansmission up to SOK baud. 

A FECP will b~ able to sustain character throughout rates of 
at least ',l.~~··~; bytes/second (worst case circumstances 
includin~ logging of communications traffic) • 

. ,........ . 9 toi~dL{.'1. f/'{,~I,. 
System Service Processors 

Accounting 

CP-6 accounting will 
accounting capability. 
described below. 

provide a superset of the CP-V 
Enhancements to CP-V ac~ounting are 
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Storage Accounting 

CP-6 will allow computer installations to charge users at 
rates consistent with the CP-6 pack set and file archiving 
strategies. 

4.4.5.1.2 Budget Accounting 

o 

A mechanism will be prov'ided to control inter-session 
computer usage, based. on budgets .:allocated to accounts. 

An installation will be able to allocate funds for users and 
have the amounts retained by the system. Optionally, it will 
be possible to establish a tree struc~ure for a hierarchy of 
,budget centers. When logging on a user, CP-6 will 
optionally check for a positive budget value before allowing 
the user access to further system services. 

Session charges will be calculated via the :RATES file or 
via installation supplied routines and will be deducted from 
the useros budget at logoff time. An installation option 
will be provided to check a useros budget after each job 
step and terminate the user if his budget has been exceeded. 
This can be selected on a user basis. 

Installation management will also have the option to permit 
"bankrupt" users or groups of users on the system. 

4.4.5.1.3 RATES 

'1 

ClOl 

The RATES system will be expanded to include more items in 
the charge unit calculations, to enable users to communicate 
with the processor in more fa~iliar terms, to generate 
charge rate tables which will give the user a charge 
expressed in dollars and cents, and to provide greater 
flexibility for installation specific charging. Among these 
enhancements are: 

All "chargeable n items in the accounting record will 
be capable of having their rate expressed 
individually in the RATE file. 

Fractional arithmetic will be provided by the RATES 
processor to alleviate tedious rate calculations by 
installations~ For example. installations will be 
able to specify the cost per minute of CPU time in 
dollars and cents. The user will also be provided 
with a currency multiplier to be applied to the 
char~e units before they are output to the user or 
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accounting record. This could be used to convert 
char2e units to dollars if the installation chose to 
think of the two separately, or to convert units to 
other forms of currency. 

A large number of rate tables will be permitted-. 

A capability will exist to give discounts to second 
or third shift users. 

Schedule and rate table records for proprietary 
software and special forms will be provided. 

The RATES processor will provide a mechanism for 
creating a new rate table using a skeleton rate 
table as a base. 

4.4.5.1.4 Forms Accounting 

o 

Due to the many different types of forms (cards) and their 
varied costs, installations will be provided a means to 
charge based upon page count of each type of form used. 

The total charge for forms will be included in the useros 
accumulated charges in his accounting record and also 
deducted from the useros budget. The form name and the 
number of pages. utilized will be included on the useros 
accounting printout. 

4.4.5.1.5 Compiler Charging 

A method will be provided to charge for install~tion 

selected processors or programs in any account. A method 
for accumulating statistics for selected chargeable items 
will be provided. 

The rate for specified processor usage will be established 
by the installation manager via the RATES system. The total 
charges for compilers will be included in the useros 
accumulated charges and deducted from his budget. 

4.4.5.1.6 Job Step Accounting 

Job step accounting will consist of the following: 

Job step accounting t'ecords written to the 
accounting file. 
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Job step accounting statistics written to the 
listing device. 

The generation of the job, step accounting records will be 
controlled by the installation manager and wil not be 
subject to user control. The printing of job step 
accounting statistics will be at the discretion of the user 
and controlled via Command Processor instructions. 

4.4.5.1.7 FECP and RTP Accounting 

Local and remote FECPs and RTPs will generate appropriate 
accounting information on their use. This information will 
be provided to the appropriate hosts to which they are 
connected. 

4.4.5.1.8 Termination Accounting Printout 

o 

The accounting printout for batch jobs will be expanded to 
reflect the additional accounting information to be included 
in the termination accounting record, forms accounting 
record and the processor accounting record. 

Accumulated charges for all users will be output in dollars 
and cents. 

4.4.5.1.9 Recovery Accounting 

All calculations performed 
installation-supplied accounting 
performed during recovery. 

by logoff 
routines will 

or 
also 

by 
be 

4.4.5.1.10 Ghost Job Accounting 

4.4.5.2 

Ciol 

Accounting information wil.l be kept for installation 
selected ghost jobs. 

Performance Monitoring and Control 

CP-6 will have the complete CP-V capability in the areas of 
the following processors: 

STATS 

CONTROL 
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C) 

o ~.4.5.3 

4.4.5.4 

CADI 

SUMMARY 

The STATS facility will be enhanced to monitor, collect and 
analyze additional data related to CP-6 operational 
performance. This data will be us~d by custo~ers and 
Honeywell field personnel in evaluating configuration 
expansion alternatives. The data will indicate the effect 
on system throughput of each alternative. Among the 
configuration alternatives and upgrades which will be 
directly evaluatable u.sing the collected data are: 

Single versus dual channel disk access 

Single versus dual channel magnetic tape accesa 

C~ntral processor upgrade~ 

Multiprocessor expansions. 

Memory capacity expansions 

Increased performance and/or number of peripheral 
devices 

Also, . CP-6 will allow the easy incorporation of a dynamic 
system performance graphic display package. 

Authorization 

CP-6 will have the equivalent CP-V capability for logon and 
job authorization plus extensions in the areas of file 
management, APUs, and budget accounting. A template facility 
for gene~ating user authorization records will be provided. 

Operator Communication 

CP-6 will retain the complete CP-V capability in the area of 
operator communication. Enhancements will include: 

Operator commands/messages will be divided 
classes. 

into 

A privileged command will be provided to allow any 
supported terminal device to receive/transmit one or 
more classes of operator console communication 
messages to/from it. 

CP-6 will not require 10M-connected consoles. 
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4.4.6.1 

o 

An option will be provided for logging operator 
console I/O to a disk or tape file. 

Honevwell Transactional Billing 

CP-6 will provide a "transactional billing" type of 
accounting system for use by Honeywell to charge the 
customer for use of the computer sYstem as a function of the 
load placed on the system. This is currently being furthar 
defined· by LADC and Marketing. 

User Services 

System Call Services 

System call services are the mechanism by which a user 
program reQuests CP-6 to perform a privileged operation 
while the program is executing~ CP-6 services will provide 
eQuivalent functionality and results as their correspondin2 
CP-V service. Higher level languages (FORTRAN, COBOL~ PL/I, 
PL-6) will provide library routines to obtain sYstem 
services from a user program. New system services will be V 
pr~vided for ~ultitaskingt intertask communication and other 
functions that are being added to CP-6. 

Multitasking is defined to be the ability of a job (the 
II par en t .. t ask) to spa wn 0 f f 0 n e 0 r m 0 rea d d i t ion a 1 t ask s . 
(jobs) which are to be executed coneurrentlv with the parent 
task. This implies real concurrency in a multiprocessing 
environment and aODarent (logical) concurrency in a sin2le 
processor environment. 

System services will be provided to allow a task to create 
(spawn) another task (sub-task). Either a run unit or a 
cataloged procedure may be spawned. A system service also 
will be provided to allow a task to abnormally terminate one 
of its sub-tasks. 

A means for passing data between tasks also will be provided 
by system services. The sending and receiving of data will 
be asynchronous operations. Facilities will be provided to 
allow multiple streams of data to be Dassed between tasks 
and to time-out message sending or receiving. A facility 
5 u c has s h are d d a t a s e gm en t s 0 r· .. in em 0 r y" f i 1 e s will be 
provided to pass large amounts of data with little or no 
system overhead. 
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4.4.6.2 Utility Processors 

c- ') 
,",-0,4 • 6 . 2 . 1 Edit 

CP-6 E,dit will ~rovide the f~ll complement of CP-V Edit 
capabilities. In addition, cp-6 Edit will have a macro 
capability. The macro of Edit-commands,can then be called 
as a single Edit com~and ~ith oarameter substitution. " 

4.4.6.2.2 PCL 

CP-6 peL will 
capabilities. 

provide the full complement of CP-V PCL 

Additionally, CP-6 PCL will provide the user the ability to 
read and write II free form" (i.e., non-standard) tape 
formats. 

4.4.6.2.3 Linker 

The CP-6 Linker will provide the full complement of CP-V 
LYNX capabilities. 

0.4.6.2.4 HELP 

CAOl 

There will be a standard method, by which CP-6 processors 
will provide information and assistance to on-line users. 
The processors will answer questions about their functions 
and explain usage errors. The user will be able to enter 
the HELP command at any prompt. Ontions will be provided 
:: 0 : 

Cause the processor to output a brief description of 
its function and operation including a list of 
commands and their purpose. 

Cause the processor to output detailed descriotion 
of a command including its function and syntax. A 
facility for having all commands described in detail 
will also be provided. 

If the user inputs a ~ommand which causes an error 
condition. the processor will respond with' an error message 
to the user. If the user requires further assistance, he 
may query the processor for further information. Each time 
the user responds to an error message. he will receive a 
more complete explanation based on an in~erpretation of his 
input. 
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4.4.7 

Debug~ing Facility 

CP-6 will provide a comprehensive debugging facility 
functionally eQuivalent to the CP-V debugging facilities. 

The features of the CP-6 debugger include: 

The debugger will be external. Language processors, 
in cooperation with the Linker, will be capable of 
producing a program schema in a standard form. The 
debugger can service a target program regardles~ of 
tbe source language and without tequiring the 
generation of special code in the users program. 

The debugger will be multi-lingual. The debugger 
will deal with any target program regardless of the 
source language (or mixture of languages) from 
wh e nc e it cam e • 

The debugger will operate 
Batch variations include: 

No prompt 

in batch and on-line. 

No execution pause/resumption 

"The debug command language will be easy to learn and 
use, will be appropriate for any source language, 
and will have an abbreviated form for terseness. 

The debugger will operate with or without a program 
schema. 

Additionally a debugging fa~ility will be provided for Level 
6 programs created in the host resident software factory. 

Command Processors 

The Command Processor (CP) for cp-6 will be a replacement 
for TEL and CCI in CP-V and will be applicable to all modes 
of CP-6. It will contain the full functionality of both CCl 
and TEL but have the personality and syntax of TEL. It must 
be possible to add additional command processors easily to 
the system for providing a different personality for CP-6 
(e.g •• subsets of TSO. GE Mark II or III, GCOS 66). 

In addition to the functions provided bv CCl and TEL. the CP 
will provide the following capabilities: 
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Adiust file attributes 

Denote a file for archival backup 

Pre-scan job commands for syntax errors before 
submitting them to the system for processing 

Spawning 
spawned 
command 

tasks (forking) and waiting until all 
t ask s h a v e bee n COm p let e d ( j 0 in in g) • A 

file may be spawned. 

Switch a terminal between time shar ing and 
transaction processing 

Invoke compilation and/or Linker if a source file or 
object unit ~ile is invoked in a program execution 
command 

Invoke the HELP facility 

Change the file directory used 
accessing of files 

for the default 

The current CP-V BATCH processor facility used to submit 
control command files to the spooling system for scheduling 
and execution of batch jobs will retain a similar 
pers?nality in CP-6. Of particular importance is the 
retention of the easy to use parameter substitution 
capability and the EXEC facility which allows command files 
to call other command files or data files. 

In concert with CP-6°s goal of minimizing 
intervention and improving throughput~ the 
additional features will be supported: 

operator 
following 

1. Ability to automatically insert the serial numbers 
of removable volumes (disk or tape) into the 
appropriate control commands for files when only the 
file name and desired generation are specified. 

2. Ability to merge parts of a command 
another command file. 

file with 

3. Global parameter substitution will be provided. For 
example, an execution of a job may require the use 
of a different file than is in the command file. It 
will be possible to use a single parameter to 
substitute the new file name for the one referenced 
in the command file. 
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4.4.8 

4.4.8.1 
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4.4.8.2 

4. Syntactical validation of the complete control 
command file prior to submission to the spoolin2 
system. This validation should occur after all 
requested command files have been merged and serial 
numbers and user p~rameter substitution has be~n 
completed. The expanded control command file will 
optionally be saved for correcting errors using 
Ed it • 

5. This facility can be invoke.d from a local or remote 
input device or from a time sbaring terminal. 

For competitive reasons, this facility should be referred to 
a s ~ 9 tal 9 g e d r r 9 6 e d 1! r .s . 
Proce.ssing Modes 

Time Sharing 

The services provided bv CP-6 time sharing will continue the 
industry leadership role oioneered bv CP-V time sharing. No 
design considerations will be made in any part of CP-6 
(scheduler, communicatio~, file management. etc.) t~at wili 
compromise the responsiveness of CP-6 time sharing services. 

CP~-6 will' provid"e the full complement of time sharing 
capabilities as described in -the CP-V Concepts and 
Facilities Manual. Major enha~cements will be provided to 
time sharing users by the communications enhancements 
included in CP-6 (see section 4.4.4). 

Functional equivalents of the services offered by the CP-V 
Terminal Executive Language (TEL) in CP-V will be available 
in CP-6. Additionally, terminal coupling will be 
implemented for all types of interactive terminals supported 
in CP-6. 

Batch 

The objectives for batch processing 1n CP-6 are two-fold: 

1) Maintain compatibility with CP-V. 

2) Enhance the batch functionality to meet the on-going 
requirements of the CP-V base. 

This latter requirement is due to the increased data 
processing usage of CP-V as the product has matured and has 
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been installed in environments where CP-V cores ides with IBM 
system.. The ~omm~rcial and busine~s~oriented facilities 
must be enhanced in CP-6 to continue to meet this growing 
demand by-our CP-V customers. 

The underlying theme of these enhancements is to minimize 
operator and programmer intervention, simplify job 
submission by automat~ng control command changes for 
production jobs, provide an easier to und~rstand and use 
interface for the operator, and to provide facilities for 
the programmer or operator to e~sily correct problems arid 
restart processing when errors are detected. It is 
desirable to have these enhancements be system options so 
they can be packaged for separate pricing. 

These enhancements will include: 

Support for multiple operators consoles. 

Installation options to control which operator 
messages are to be sent to each operator console. 

A facility for an installation to dynamically alter 
CPU scheduling to provida better throughput of a 
class of batch jobs. 

Control command options for specifying that a job 
should not be scheduled until a specified date and 
time or until a specified ammount of time has 
elapsed. 

Providing a facility to allow more than one series 
of jobs to be order dependent f~om the same account. 

" . 

Provide switches which are kept over job steps and 
can be set and tested under program control. 
Control commands will also be able to test them to 
decide if the l\ext job 'step is to be executed. 
Additionally, up to 4. words of data can be pass~d 
from one job step to another under program control. 

An operator key-in will be provided to display the 
resources and serial numbers of disk packs and tapes 
that a job i~ the spooling qtieue will require for 
execution. 

Remote Batch 

The CP-6 remote batch capability is a logically compatible 
extension of the current CP-V facility. Devices supported 
will include the following: 
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---- --------------------------------- --

HASP multileaving 360/20 mod,e - compatible devices 
including other tp-6 sy~tems, CP-V systems, the 
Level 6 HASP IRBT package, and Xerox 530 XSP systems 

IBM 2780 and 3780 or compatible terminals 

. ~Extensions to include the treatment- of remote batch 
~ terminals as addressable peripheral units (APUs) will be 

made. This extension will include the ability to address 
resource groups by a single resource name as defined in 
section 4.4.1.2. 

Operator and job control commands will be a functional 
superset of CP-V. Capabilities will include the ability to 
retransmit a spooling stream by a control command or the 
operator at a specified page or line position. Spooling 
files will optionally be held until the successful 
transmission or receipt of data streams is acknowledged. 
Requests for mUltiple destinations -for outpu.t will be 
allowed. Host-located or remote opera~ions per8~nnel will 
be able to redirect output to an alternate destination 
d e vic e 0 r to h 01 d the s pool in g f i 1 e s • Err 0 r re c 0 v e r y wi 11 
be improved ov~r CP-v. 

IRST operator console commands will enable communication 
with other IRBT stations that are connected to the system. 

In addition to HASP protocol support, SNA support (discussed ~ 
in section 4.4.4) will become an important superset of the 
CP-6 computer to computer communications capability. 

The eQuivalent of the ISCL/RATLER inter-CP-V file transfer 
service will be supported under CP-6. Also, the ability to 

v.:ansmit sequential and keyed files from/to IBM systems 
using SNA will be provided. Format conversions betwe~n 
ASCII and EBCDIC will be performed automatically. A similar 
capability, including format conv~rsion, will be available 
to transfer files between CP-V and CP-6 systems. 

Transaction Processing 

The transaction processing facilities (TP) in CP-6 will form 
a functional superset of the eQuivalent facilities in CP-V. 
CP-6 TP ahould provide for concurrent processing of multiple 
transactions of the same or different type. Pr02rams 
processing these transactions will be able to share files 
and other sYstem resources using appropriate CP-6 service-so 
User programs desi~nated as reusable or shared will not 
have to be reloaded from disk for each transaction~ 
Facilities will be provided to assist in debug2irig TP 
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programs. Additionally. all services available to the. TP 
application program will also be available to it when itis 
executed in the batch or timesharing mode. 

The major services provided bv transaction processing are: 

Communication services 

Journalization 

File management services 

TP c6ntrol and oerformanee monitorin~ 

Rec·overy 

These facilities are described in more detail below: 

Communications Services 

The communication services system transmits requests to the 
TP application and distributes the output. TheTP 
application program will not need to recognize the protocols 
involved in communicating with CP-6 supported terminals. 
Any terminal supported bv CP-6 communications management 
will be usable by TP. 

Message routing and terminal formatting of input and output 
is handled by communications management. In addition. 
message integrity may be enhanced bv using an optional 
journalization facility. 

It will also be possible to s~ecify terminal input and 
output message formatting by using terminal format 
desc·riDtions (TFDs), as in CP-V. 

InDut and outout messages may be Queued in memory and disk 
resident queues. TP will receive messages from these queues 
in a user selected order of priority~ Out~ut messages will 
be transmitted to the receiving terminals in a user selected 
order of priority as well. It will be possible to desi~nate 
receiving . devices other than· those used for input of 
transactions. 

Multiple page reports transmitted to CRT terminal devices 
will be presented to the terminal operator a page at a time. 
The operator at the receiving terminal will also be able to 
request retransmission of previous. pages in the current 
output report. However. the installation will have an 
OPtion to inhibit retransmission for certain report 
classifications. 
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Journalization 

The TP sYstem ~ill journalize several types of 
including: 

a) Input transactions 

b) Output reports 

c) Data base recovery information 

information", 

d) Application pro~ram specified information 

The journal media (tape or disk) will be managed to minimize 
overhead for transaction processing. Multiple devices may 
be used concurrently for journalization. Installation 
parameters will be available to control the allocation of 
resources for journalization including the ability to 
pre-mount jourrral t~pes to avoid waitina time whe~ tape 
volumes are switched. 

File Management Services 

All standard file mana~ement services including I-D-5/I1 
facilities will be available to TP ap~lication pro~rams. 
Installation selectable options will be av~ilable to 
ootimize for the TP environment. I/O caching facilities 
will be used to increase throughput for frequently used 
files. 

TP Control and Performance Monitoring 

The TP system will be designed to support uninterruoted 24 
hours per day, 7 days per week operation. Since transaction 
volume and throu~hout reouirements may vary while TP is 
operating. it will be possible to monitor performance and 
processing rates from designated TP master terminal(s). 
Additionally, the master terminal will be able to regulate 
the flow and oriorities involved in the processing of 
transactions. The master termirial(s) will also have the 
ability to allocate or de-allocate.resources used to support 
TP operation or to shut down TP operation. 

The master 
the system 
term ina I ( s ) 

Recovery 

terminal facility will be implemented to allow 
to continue operation even if the master 

are temporarily disconnected. 

The design goal for the recovery facility 
guarantee the integrity of the data base(s) used 

will be to 
in TP and 
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also to guarantee processing and Droper response for all 
transactions acceDted from TP as~ociated terminals. 

In addition. the recovery facility will allow recovery to 
proceed in parallel with enterin2 new transactions into the 
system for processLng after the recovery has been completed. 
This will avoid the appearance of lengthy "down-time" 
requirements and will serve to reduce processin~ bottlenecks 
when the system becomes operational. 

Real-Time 

4.4.8.5.1 Overview 

o 

The 
CP-6 
cP-v 
that 

inclusion of a comprehensive real-time capability for 
will be required to sustain and migrate both CP-R and 
real-time users to CP-6. This marketing goa1 requires 

the following facilities be provided: 

A .. d i s t rib ute d J GU 1 tit ask in i:) rea 1- tim e pro c e s sin g 
facility, incorporating both Level 66 host and Level 
6 real-time processors (RTP), both local and remote, 
that is highly responsive and utilizea the total 
processing capabilities of CP-6. 

H 0 s tan d R T P r e a 1- tim e S er:v i-c-e-s- t hat pro v ide the 
logical equivalent of Sp-O and CP-V real-time 
services. 

A h 0 s t res ide n t ~ 0 f twa r c: __ . __ ~~.£.-t;;,.QJ;. y for RT P pro gram t./ 
development, down-line loading, and up-line dumping. 

RTP interfaces to Xerox Direct I/O _(nfo) and 
MUltiplexing I/O Processor (HIOP) interfaced 
real-time equipment, as well as a new 
state-of-the-art line of digital and analog 
equipment. 

The following definitions will be used 
subsection. 

throughout this 

Real-time job (subsequently referred to in this 
section as "job n ). A program that is scheduled 
(entered into a prioritized event queue) upon the 
oc currence 0·£ a re a 1- time even t (in terrupt, time 0 f 
day, or period) and dispatched (the highest priority 
program entry in the scheduling queues is determined 
and control is passed to that program) for 
execution. Jobs residing on the host are always ----'-... --.-.-... ----... -.~----.. --.,-... - .... , ..... -.. ..... ----. .., ........ --,--~ ............. '.-..... ,--..... ---~ ... 
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centrally ___ ""~_~u:tn-e-c-ted (software dispatched) and . tasks 
r e s--fdTn"g- on the R T P sma y' b e c en t r a 11 yeo nne c t e dar 
d l-r-ect-ryconn-ec--f.e·~.··~ ~,~ ~.~·w ·a:·~~~---.·di's pa t c he d')'. -""" . 

Real-time j.QJ?_.-!.~.~ (subsequ.ently referred to in this 
section as "iob set tl

). -- A_ Job set consists of one 
or more related jobs distributed among the host and "~(':') 
RTPs. Th~refore. distributed. multitasking, 
real-time processing exists for each job set in the 
system. Each iob set in ·the system may exclusively \ 
share s v's t em reg-ou"r'ce s re la t ed to t he opera t ion of -.. J.! 
its lobs. 

4.4.8.5.2 Distributed Muleitaskini Real-Time Processing 

o 

The hardware and software employed to provide distributed, 
~ ... multitasking I real-time processing will be built upon the 

~. generalized CP-6 ~u titasking fa i ity, as describ~d in 
section 4.4.6.1. 

As a minimum, RTP conne~tability will be as follows: 

Four local RTPs per Level ~6 10M. 

Four remote RIPs per local RTP or FEep. 

Three levels of remote RTPs. 

There will be a data path h~tween Level 66 10M/DIA 
interfaces and the lo~al RTPs. This Dat~ will allow dir~ct 
memory access (DMA) transfers up to approximately 1 million 
bytes/second in half duplex mode with up to 75 foot 
separation. The link between local and remote RTPs will use 
an HDLC protocol supporting rates up to at least SDK baud. 
Remote RTPs will be down-line loaded from local RTPs or 
FEeps. RTPs will be based on Level 6/43 computers or future 
Level 6 systems o.f greater capability. 

System software to support the distributed real-time system 
will be integrated to utilize the CP-6 concepts of logical 
I/O, job priority, prioritized I/O, and addressable 

Vperipheral units (APUs) (see sect.ion 4.4.4). CP-6 'will 
permit any job to communicate with any other job of the same 
job set (host job to host job, RTP job to RTP job, and host 
job to/from RTP job). This multitasking communication will 
be synchronized via real-time services detailed in 4.4.8.5.3 
of this subsection. 

Arithmetic data formats between the Level 66 and Leyel 6 
------------~~~~~~~~~~~~~~~ processors will be made compatible for transmission and 

~------~~-------------------------------
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~rocessing between the host and RTPs. This will be done in 
~the hardware interface to minimize conversion overhead. At o a minimum, formats to be converted bidirectionally include: 

0-

Level 6 

Integer Word 

Integer Word 

Two Integer Words 

Bytes (packed) 

Bit Stream (packed) 

Floating Point, 
Single Precision 

Floating Point, 
Double Precision 

Level 66 

Integer Halfword 

Integer Word 

Integer Word 

By t e s (p a c ked) 

Bit Stream (packed) 

Floating Point, 
Single Precision 

Floating Point, 
Double Precision 

The most critical real-time interrupt response requirements 
will be handled at the RTPs with jobs directly connected to 
interrupts. Directly connected jobs (as defined in CP-R) 
will respond to interru~ t less than 100 
microseconds. Centrally connected (similar to ~ 
those in , ~n_ .~~ 

. ~less than times 
will be a~~~~~"~~~-. 
Less time critical real-time processing will be done on the 
Level 66 host and will be dispatched by CP-6. Under best 
case conditions, initiated host jobs will be dispatched for 
execution in response to scheduling events within three 

1 millisgEgpds. Data transfer initiation times across the 
£TP/IOM link will be similar (not ~xceeding those of host 
real-time job scheduling). 

Host real time jobs will have their own parameters to 
provide real-time system tuning. 

4.4.8.5.3 Real-Time Services 

the host and RTPs will provide real-time services that will 
accommodate bbth CP-R and CP-V ieal-time users at the 
functional level. This means that CP-R or CP-V real-time 
users will be able to logically distribute their real-time 
applications over the distributed real-time syste~ host and 
RTPs. To accomplish this, any job will be able to 
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communicate with any other job in the same job set and to 
access appropriate real-time services·. These real-time 
services '0 to be provided by both the host and RTPs, include 
(parenthetical mnemonics are CP-V equivalent services): 

Initialize or prepare a 
deferred dispatching and 
priority. 

job for 
execution 

immediate or 
at a given 

Start an initialized j6b running from the beginning 
or from where it was last stopped. 

Stop a job from running until it is 
started again. 

initialized or 

Schedule a job to be initialized upon the occurrence ~ 
of an event (interrupt, time of day, period). 

Level 6 interrupt control services: 
con nee t / dis con nee t, arm / d i s'a rm, en a b 1 e / dis a b 1 e , an d 
trigger (or hardware-dependent equivalents). 
Multitasking facilities will provide equivalent 
capabilities on the Level 66. 

Request job and interrupt status: (Initialized, 
started, stopped, scheduled, and state of 
interrupts). 

Pallor request data from another job. 

Signal or send data to another job. 

Post the completion of data sent to a sending job. 

j 

Job no-wait I/O services: Check for completion of a· 
specific no-wait request, wait for completion of all J 
no-wait requests, wait for completion of any ~o-wait 
request, test for the completion of anv no-wait 
request, and delete a specific no-wait request. 

Simulate that an event took place for a given task vi 
(for example: BREAK or error (M:RUE)). 

Shared, pro~rammed data segments, not restricted as 
to type (for example: public library, processor, / 
data. subrou~ine, and labeled common), declared by 
the user but managed by CP-6. 

Prevent the execution interruption of the calling ~ 
task by any higher prioritv task (M:INHIBIT). 
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Acquire and release items controlled by real-time 
operations, such as devices, files t and tables. 
This service will be a user responsibility (not 
automatic). items may be declared for either private 
or shared use among tasks of the same job or among 
multiple jobs, and will be based on the 
enqueue/dequeue facility. 

Read calendar and high resolution clock time. 

Trap service that has the option to override an 
abort condition. 

In the RTPs, return from processin~ a centrallv 
connected interrupt or clock pulse directly (without 
M:EXIT) to the point in the task that was previously 
running (M:tNTRTH). 

V 
1 

\ 
v/" 

In the RTPs t suspend execution while awaiting t/ 
interrupts or clock pulses of higher priority than 
the current task (M:QFI). 

In the RTPs, acquire and release disk space by /' 
directly addressing the disk granules{M:GDG/M:RDG). 

Users will be permitted to construct their own real-time 
services and trap handling routines on both the host and 
RTPs. For example. users will be able to write special 
routines for host or RTP power fail conditions or custom 
trap handlers for host or RTP real-time device faults. 

4.4.8.5.4 Host Resident Software Factory 

Clol 

The host will provide all developm~nt tools necessary for 
RTP resident programs. These tools will be accessible 
on-line via interactive host terminals. RTPs will not 
require any local devices or local interfaces fo~ the 
development of RTP programs. The host resident software 
factory will consist of: 

A FORTRAN compiler capable of 2enerating host and 
RTP prog'rams. 

A PL-6 compiler capable of generating host and RTP 
programs. 

A Level 6 assembly language cross-assembler. 

A linker to associate the common run-time elements 
of a given RTP task or tasks. 
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A loader to down-line load run units to RTPs~ 

An up-line dum~ capability from RTPs to the host. 

A debugger for programs written 'in FORTRAN, PL-6 or 
Level 6 assembly language that operates on Level 6 / 
pro~rams. It will have a subset of the capabilities 
of the standard CP-6 debugger and will run on the 
ho s,t • 

A simulator for RTP programs that will provide an 
RTP simulated environment, inc1uding run time 
services, on the host. For example. simulated RTP ~ 

program run times will be reported and RTP 
interrupts will be simulated on the host. 

A perfo~mance monitor for real-time programs that 
runs on the host for host real-time programs arid an 
eQuivalent capability that can b~ down-line loaded 
with RTP real-time programs to run on the RTPs. The 
performance monitor will record the occurrences of ~ 
real-time events, such as the num~er of times 
interrupts are triggered, the real-time services 
used, I/O traffic among host and RTPs, as 'well as 
job execution time measuiements. 

0.4.8.5.5 ,~rp Interfaces 
/" 

vi' :~: hardware interfaces and software handlers for Xerox 010 
MIOP interfaced real-time eQuipment will be provid~d. 

Using these interfaces users of Xerox real-time equipment 
have the option of migrating to CP-6 real-time processing 
without reinvesting in new digital and analog equipment. 

RTP hardware interfaces and software handlers for a 
state-of-the-art line of digital and anal02 equipment 
will be provided. Whether or not Honevwefl manufactured. 
this equipment 'will be eligible for Honevwell maintenance. 
These interfaces will be via Level 6 DMA channels and serial 
communication links. The new line of real-time equipment 
will hav~ the following specifications: 

Analog input (16w-level) subsystem 
+5mV ~6 +lOOOmV ranges 
12 bit re$olution 
at least 8KC per second (A/D conversion + data 

tr.ansfer) 

Analog input (hi2h-level) subsystem 
+4V, +SV, +lOV ranges 
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12. 13, 14, 15 bit resolution 
at least 20Ke per second (AID conversion +,data 

transfer) 

Analog out out (D/A) subsvstem 
+5V, +10V. 0 to + SV. 0 to + IOV ran~es 
2.5mV, S~V. 1.25mV. 2~5mV per bit resolutions 

respectively 
10 to SD m seconds se~tlirig time 
at least 20Ke per second 

Analog output (sample and hold) subsystem· 
+SV. +lOV ranges 
2.SmV. 5mVper bit resolutions respectively 
at least 20Ke per second 

Digital input card 
16 bits 
DTL or TTL compatible source input 
4-50V source inout and current sink/cont~ct 

sense input 
12V source (via power supply) and current 

sink/contact sense inDut 

Digital output card 
16 bits 
DTL and TTL compatible 
Current sink/interrupt logic 
Switch up to SOV 
Pulsed output 

AC output card 
8 isolated 117V AC switches 

AC input card 
8 117VAb input si~nals 
interrupt logic 

Optically isolated input card 
8 or 16 bit 
5V, 12V. 24V, 48V inputs 
Interrupt logic 

Relay output card 
16 bit 
mercury-wetted or dry reeds 
2aVA I AMP. IOVA .5AMP resoectively 

In t e"r r u 0 t car d 
8 priortized levels of input 
enable/disable 
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Compatible with di~ital input 

Real-time clock card 
10K Hz or 60 Hz 
Count down interrupt 
Watchdog timer 

Time of day clock card 
60 Hz 
Computer programmable 

Pulse count~r card 
Apply to serial input line 

Frequency counter card 
Determirie rate of pulses ap~lied to serial 

input line 
.1 Hz, 1 Hz, 10 Hz 

Serial communication interface card 
EIA RS 232C, 'MIL-STD-188C, CCITTV24 
Modem or current loop 
Up to 2400 baud 
Interrupt logic 
Via analog and/or digit~l controller unit 
Local and rem~te applications 

Custom interface card 
I/O transfer and interrupt logic provided for 

designing custom circuits. 

In addition, hardware interfaces will be provided for the 
following standards for instrument bus inte~faces: 

IEEE Standard Digital Interface for Programmable 
. Ins t rum e n tat ion (I E E ESt d.. 4 8 8 - 1 9 7 5 / AN S I Me 1. 1 - 7 5 ) • 

IEEE 'Standard Modular Instrumentation and Digital 
Interface System (CAMAC: Computer Automated 
Measurement and Control) (IEEE Std. 583-1975). 

Also a programmable real-time clock with clock rates up to ( 
1 MHZ will be provided. 

Language Processors 

All CP-6 language processors will conform to the following 
overall standards: 
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All language processors wi.l.l be competitive with IBM 
on a feature comparison ~asis 

All will be structured to minimize conversion effoit 
for current CP-V users while~ the same time 

V'striving for compatibility with~nd ANS.
I 

• 

CP-6 language processors may be accessed uniformly 
by all program development access modes and will 
interact with a common, integrated file system 

I 

All C P - 6 I an g u age pro c e s s 0 r s ( ex c e p t G MAP) , the t· 
object ~ode they generate .and their libraries will 

COBOL 

be shareable. The object code generated for the 
Level 6 by the PL-6 and FORTRAN compilers will also 
be re-entrant. 

Object units from the different compilers 
combined by the Linker into a run unit 

may be 

All lan~ua2e processorawill support com~ressed 
source innut/outout with an update capability 

All language Drocessors, except RPG-II and BA5I~. 

will support an interface to I-D-5/11 

The generation of sDecial orogram code to use the 
debugger will not be reouired 

Subroutines generated bv one compiler will be 
callable from a main program or subroutine generated 
by a different compiler 

Librarv routines will be provided for all languages 
to allow access to system services 

VBoth an AN5compatibie and an IBM compatible COBOL compiler 
. will be provided on CP-6. Both comp1iers wlil b~ available 

fro m e i the r bat c h. 0 r tim e s h a r in g. pro d u c in g cod e ex e cut a b 1 e 
in any mode. Both compilers will be shareable, 2eneratp. 
shareable obiect code and produce a debug schema. It is 
anticipated that the IBM compatible COBOL can be derived 
from the GCOS 66 (ACOS) dffering. 

Features to be included in the COBOL compilers include: 

Compatibility with IBM OS/VS COBOL (IBM compatible 
COBOL only) 
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FORTRAN 

Compatibility 'with ANSI COBOL-74 standards and PIPS 
pub 21-1 including the communications facility CANS 
COBOL only) 

Support for hexadecimal floating point 

Support of relative and indexed I/O 

Diagnostic aids at least as extensive as those of 
CP-V COBOL-68 

Interface to 1-D-8/Il an~ translation of DML (Data 
Manipulation Language) statements 

Capability to· read/write a file in all standard 
system organizations except RANDOM 

Support of commands enabling a programmer to use the 
shared file facility of CP-6 

CP-6 FORTRAN will be based upon the CP-V A~S FORTRAN which' 
is a superset of the current ANS FORTRAN standard. It will 
additionally be competitive with tbe FORTRAN of other 
vendors, such as IBK. DEC, CDC and UNIVAC. The compiler 
will be capable of generating object code for the Level 66 
host or a Level 6 KTP. The compiler will generate locally 
optimized object code to minimize- memory and executioa time 
requirements. 

Significant features include: 

IF-THEN-ELSE statement 

CHARACTER variables 

Expanded I/O capabilities with OPEN, CLOSE, and 
INQUIRE statements 

Real time features include the CONNECT, BUFFIN. 
BUFFOUT and ICHECK statem~nts and, for Level 6 
object code, an option to generate reentrant object 
programs and the optional use of a reentrant library 

Line by line syntax checking capability for the 
conversational time sharing user 

Load and go option 
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Generalized DO loop 

N-dimensional arrays with generalized bounds 

Virtual arrays, 

Expressions in input/output lists 

Global variables 

Generalized DATA and REPEAT statements 

Automatic double precision 

Compound statements 

Global statement labels 

Direct I/O (DEFINE FILE) 

IBM compatible NAMELIST 

Boolean functions for bit manipulation 

Single and double precision hexadecimal floating 
point data types 

4.4.9.3 APL 

4.4.9.4 

o 
A02 

CP-6 APL will be a superset of Xerox CP-V APL. In addition 
to the current CP-V functionality, it will have features 
comparable to IBMos APLSV. CP-6 APL will have shared 
variables, full I/O capabilities and an I-D-S/II interface, 
similar to the current APL-EDMS capability A facility for 
directing APL to obtain commands (function definition, 
global variables, etc.) from an edit-type file will also be 
provided. Additionally, CP-6 APL will be competitive and 
compatible with the I. P. Sharp and Comshare Ltd. APL 
processors. APL will support hexadecimal floating point. 

BASIC 

CP~6 BASIC will combine a superset of the features of CP-V 
BASIC. as well as the features of competitive versions, 
especially the Dartmouth BASIC and Tymsbare SuperBASIC. Any 
feature of the ANS standards for minimal BASIC not included 
in any of the above will also be in CP-6 BASIC. 
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Using CP-V BASIC as the model, the following enhancements 
will be in CP-6 BASIC: 

PL-6 

ASCII and binary file I/O. 

Interactive 
executing. 

capabilities while compiling or 

Debug~ing features. such as breakpoint and trace. 
available within a program. 

Dynamic, run time array allocation. 

Similar on-line and batch execution environments. 

Stand~rd CP-6 file I/O. 

Execute only mode for proprietary software. 

Time-outs on terminal read operations. 

Single and double precision hexadecimal floating 
point. 

The system programming language for CP-6 will be PL-6. It 
will provide basic PL/l-like statements and will be capable 
of handling data structures, bit and byte data, hexadecimal 
floating point. Storage classea include STATI~, AUTOMATIC, 
and BASED. CASE and DO-CASE statements will be implemented 
to facilitate the- writing of more readable and structured 
programs. PL-6 will have the capability to include source 
records from files (INCLUDE statement), string substitution. 
and MACRO expansion. An alternate return address may be 
specified on subroutine calls to provide an error return. 

PL-6 will operate as a shared processor under cp-6 and will 
generate efficient object code for either the Level 66 host 
or a Level 6 RTP. PL-6 will also produce concordance, 
source, and assembly language listings of the generated 
code. 

RPG-II-

The objectives of the CP-6 RPG design are as follows: 
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CP-6 RPG-II will be a superset of CP-V RPG 

CP-6 RPG~It language will be equal to or a superset 
of IBM System 3 RPG-II. The only acceptable 
incompatibilities are those caused by "svstem 
conflicts" where the guideline is the requirements 
of the CP-6 system. 

For the same (or equivalent) language elements, an 
RPG-II object program operating on CP-6 will 
functionally perform the same as on System 3 I 

o 
4.4.9.7 

If a program compiles (with or without warning 
diagnostics) and executes under System 3 RPG-II, it 
will compile and execut~ in the same way under CP-6 
RPG-II. If a warning diagnostic reQuires that an 
assumption be made, CP-6 RPG-II will make the same 
assumption as System 3. 

In the case of a program which ia diagnosed by 
System 3 RPG-II to contiin fatal errors, 
compatibility need not be guaranteed. between CP-6 
RPG-II and System 3 RPG-II. However. in general. 
the implementation will be designed to minimize 
possible incompatibilities. 

CP-6 will not be implemented in such a manner to 
oreclude further extensions to make it compatible 
with IBM OS/VS RPG-II. 

AsseJlbler 

VB 0 t has 0 phi s t ic ate d ~e t a A § s em b 1 .. r and an ext end e d GM A P 
assembler will be available on CP-6. Both assemblers will 
support the EIS and NSA instruction sets .in addition to the 
basic Level 66 instruction set. The objec~ units produced 
by the assembler will be in standard CP-6 object language 
and will be capable of being combined with all other CP-6 
compiler object units by the CP-6 Linker. The assemblers 
will also produce a symbol table and other related 
information for the CP-6 debugger. The Meta Assembler will 
b a funct" uoerset of CP-V Meta-Symbol and feafTIre 

. ~~so~p~h~L~s~t'l~c~a~t~e~d~"~m~e~t~a"""~~~~~~"~~~~~~~~;'~~~~e 
~ Broceaures~ flst detlnltlon 

o Lng. and seud - s 
I operate as a shared processor. 

4.4.9.8 

o 
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PL/l is a planned addition to the library of languages 
availabl. under CP-6. The goal will be to modify either the 
existing ACOS, MULTICS or GCOS PL/l compilers to interface 
to CP-6, as well as provide' certain improvementa. 
Enhancements will be made to make the PL/l compiler 
consistent with the implementation philosophy of the other 
language processors that will be available under CP-&. 
These enhancements include: 

Producing tables necessary 
interactive debugging facility 

to operate the 

Produeing optional symbol croas-reference listings 

Providing an optional °syntax check on1 y o mode 

Implementing PL/l as a shared processor 

Generating shared object code 

Provide compatibility with IBM OS/VS PL/l 

Providing for the subsequent implementation of a 
code optimizing feature 

Support hexadecimal floating point data types 

Integrated Data Store/II' (l-o-S/I1) 

The design objectives for the data base management system 
under CP-6 are as follows: 

To maintain maximum functional and operational 
compatibility with EDMS (and with CODASYL standards) 

To provide enhancements in terms of host l.anguage 
support and analysis tools 

To provide a comprehensive framework for 
incorporation of additional file management 
structures under control of a data base 
administrator 

1-0-5/11 has evolved to represent a comprehensive data base 
management system based on the latest CODASYL standards. As 
such, I-D-s/Il will be used as the vehicle to provide a data 
base· system for CP-6. 

The features of CP-6 I-D-S/ll are listed below: 
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Oat a. Struc ture 

Pr6vides an environment whidh uses a single, uniform 
schema Data Definition Language for describing the 
information in a data base. 

Integrated Files 

These are structured files with built in 
record-to-record relationships established by 
pointers. There are five main types of structures: 
hierarchy, tree, network, cycle an~ inverted. 
Secondary indexes, containing key(s) other than, the
primary key' a~low records to be related on the basiJ 
of' a common characteristic and can, be used to create 
inverted files. 

Other File Organization 

In order to prov ide a. gener a 1, comprehens i ve 
capability for defining and accessing all data 
elements in a user environment, the DBMS must 
lnclude the capability to use indexed and random 
file organizations. 

Data Definition 

A Data Definition Language (DDL) provides, for the 
logieal description of the' data' base -~ record 
content, structure, set relationships, access modes, 
privacy levels, etc. The DOL is used ro derive a 
schema an independent file containing the data 
base description. 

A subschema DDL is used to logically subdivide the 
data base into portions in order to limit the access 
of individuals to only those sections with which the 
application is concerned. The subschema file ~lso 
is independent of the object program. 

A Device Media Control Language (DMCL) is 
relate, the data base definition to actual 
disk storage characteri~tics. The DMCL is 
define such attributes as area content 
page size, and number of records per page. 

used to 
physical 
used to 

and size, 

Data types to be supported include hexadecimal 
floating point. 

Data Base Control 
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The features of privacy and security are discussad 
in a later section. At this point, "it is sufficient 
to say that the schema and subschema files are 
provided with password locks. The schema files also 
contain the system locks and keys applicable at 
various levels in the data base. 

Pro vis ion ism a de· for de t e r min in g t hat the sub s c hem a 
is clean by a validation process. 

Provision also is made for cross reference lists of 
the fol-lowing: 

All subschemas and dates translat~d against the 
schema. 

All subschemas that ref~rence each set, area, or 
record of a schema. 

All programs and dates compiled against a 
subschema. 

Language Processor Support 

To provide compatibility witb EDMS. interfaces to 
1-D-S/11 by COBOL (IBM compatible), ANS COBOL, 
FORTRAN. Meta Assembler, GMAP. PL-6. APL and PL/l 
will be provided. The COBOL, ANS COBOL, and FORTRAN 
interfaces will use appropriate verbs for data bas~ 
manipulation. 

Data Manipulation Language Verbs 

A comprehensive set 
(DML) verbs will be 
programmer. 

System Interface 

of Data Manipulation Language 
available to the I-D-S/II 

The data base control system" and any libraries will 
be implemented as shared processors. 

The current (last accessed) records on a set, area, 
and program basis will be made available to the user 
program in a user work area. 

Shared access and update of the data base will be 
provided including detection and notification to 
user programs of a deadlock condition. 
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The DML verbs will be 
timesharing user to provide 
I-D-S/11. 

Data Base Utilities 

made. available to 
in t.e rae t i ve· acce s s 

General utilities will include provisions for: 

Statistical analysis of the data base·. 

the 
to 

Dumping to tape and/or printing all or part of 
the da.ta base. 

and space-Initialization of page control 
inventory processing information 
pages. 

in data base 

Simulating the placement of CALC type (random) 
records in the data base. 

Printing of specified 
including capabilities 
sorting, and merging. 

portions of 
for record. 

a journal 
selection, 

Loading and/or printing pages of the data base. 

Restructuring of a data base to provide for 
increasing size, . adding new relationships, new 
passwords, new record types, etc. 

Recovery of a data base using a backed-up copy 
of a data base and the journal(s}. 

Data Base Integrity 

Integrity meana protection against damage to a file 
or its contents due to willful or inadvertant 
programmer action or to software or hardware 
problems. 

Short-term recovery/restart within a program will be 
provided including recovery/restart from deadlock 
conditions. 

Long-term or system recovery following hardware or 
software problems will be provided for by journal 
disk/tape files of data base activity. The data 
base reload utility using the data base back up and 
journal(s} will assist with a siteOs disaster 
prevention procedures. . 
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As a result of a single user abort or system 
recovery, the recovery process will automatically 
recover the data base using the in memory buffers 
and, if necessary, the journal(s). All data 
elements and sets in the data base will be provided 
with password locks/keys to prevent unauthorized 
access and/or update. Capability for enciphering 
data with a user supplied mask before writing and 
after reading will also be provided. 
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Interactive Database Processor (lDP) 

This section describes the functional requirements of a 
self-contained, non-computer user orie~ted, interactive 
capability for inquiry, maintenance, and report generation 
against data files. The overall objectives of lDP are·: 

Provide an enhanced, integrated equivalent of CP-V 
processors MANAGE and lDP 

Provide commands that are easy to learn and use for 
users without knowledge of programming' or computers 

Provide a comprehensive capability -- using the data 
definition language of l-D-S/lI -- for describing, 
retrieving, maintaining, and displaying information 

The functional re~uirements of lDP are as follows: 

Data Description 

Provide user access to a pre-defined subschema 
description of the data to which he is privileged to 
access. Contained in the subschema are the 
necessary locks and keys to control access and 
insure privacy. The data files may be organized as 
integrated, keyed, indexed, relative or ~equential. 

File Retrieval 

Provide a command language based 
retrieval functionality to permit: 

upon 

Retrieval qualified by. boolea~ criteria 

MANAGE 

Retrieval contingent on the results of the 
previous retrieval statement 

domputations on the data retrieved 

Sorting retrieved data on one or more data items 
retrieved and/or computed in ascending, 
descending, or mixed order 

Report Generation 

Provide a command language and high level editing 
capability for: 

Displaying of one or more single/multilevel 
reports with page lavout, headings, subtotals, 
totals~ and data element editing control. 
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Directing output to the user terminal or a local 
or remote APU. 

On-line sessions are to be interactive artd provide for 
be 

set 
a·· 

syntax checking. User error handling options will 
provided for no record or no data found conditions. A 
of commands will be capable of being cataloged as 
procedure for on-line or batch exe~ution. 

TEXT u~'\)~o ~tl 
CP-6 TEXT will be a, ·superset 
capab.ilities to be included in 

of CP-V TEXT. 
CP-6, TEXT are as 

Additional ~ ft? 
follows: ,#-1'. ~ 

to' _4S'O 
,,~ • Multiple Columns 

Causes subsequent printout to be formatted into one 
or more columns. 

Footnote Definition Command 

Defines a footnote and associates a name by which it 
can be referenced. 

Footnote Reference Command 

This command causes a footnote reference to be 
inserted at the point of ,the command and causes the 
footnote itself to be placed at the bottom of the 
page. 

BREAK Key on Input 

On TTY-compatible terminals, the BREAK key can be 
used as a substitute for the ATTN (Control D) key. 

Command Acknowledgement 

TEXT will 
b,y wri t ing 
terminal. 

acknowledge the receipt of most commands 
a space-backspace sequence to the 

Allow/Inhibit Command Acknowledgement 

Allows or inhibits the acknowledgement of commands. 
The standard acknowle~gement is a space-backspace 
sequence. 

Flagging Changes in the U~dated Version 
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TEXT will allow the user to put a 
character in the right or left hand column 
input line that has been updated. 

specified 
of each 

The following CP-V TEXT capabilities will be enhanced in 
CP-6 TEXT: 

Block Callout Command 

A new version of the block callout command will be 
defined. It will cause the named block to be 
inserted at this point if enough space is left on 
the current p~ge; otherwise, the current page will 
continue printing "and the named block will print at 
the top of the next page. 

Unconditional Skip to Next Page 

Causes unconditional skip to next page when 
performing multiple column formatting. 

The following features of CP-V TEXT will not be included in 
CP-6 TEXT: 

OMRON 8025 Display-Oriented Editing. 

Xerox Graphics Printer (XGP) Support. 

4.4.9.12 Sort/Merge 

The goal of CP-6 Sort/Merge 'is to retain user interface 
personality as similar ,t'o C P - V as possible while pro v i din st a 
competitive offering. 

Sort/Meige will be callable from any terminal or job input 
peripheral. In addition, Sort/Merge will be callable from 
an~ processor or user program. A co-resident Sort facility 
will also be provided. 

Constraints associated with deviceindeoendence in anv phase 
of the Soit/Merg~ process will be minimized. 

Transliteration of character sets will be available for 
input and/or out out files. Collating sequence will be able 
to be designated at the individual field level within a 
file. The collating seQuence can specify ascending and 
descending, as well as character set sequence. 

Fixed and variable length, blocked and unblocked, single and 
multi-volume files may be specified for input and output. 
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Linkages to allow execution of user own-code interfaces will 
be available on the Sort/Merge input and output phases. 

Application Processors, Packages and Libraries 

A profile of the application processors t packages and 
libraries used in the CP~V PARC is currently being developed 
by Marketing. This information will' be combi~ed with the 
results of a similar study being undertaken by EXCHANGE, the' 
Xerox Computers Users,GrouP t to develop an overall position. 
The priorities and d~tailed reatiirements for key O~ackagesO 
will then be developed. The follo~ing limited information 
pro V. ide s a sam p lin g o.f a p p 1 i cat ion so, f twa res hip p edt 0 use r R 

of 32-bit Xerox computers. 

The number of requests for processors was accumulated from 
October, 1975, to the present. Tabulated request data prior 
to October. 1975, is not available. Other assumptions 
include that each reqUest was bv a CP-V site t that no site 
made more than one request per processor. and that the 
requested processor is now in use bv that site. 

Based on this limited data, there will be a need to provide 
the following processors. The processors are listed in the 
order of the most requested first: 

XPL Compiler 

Extended ALGOL 60 

/' LISP 1.5 

v 

SNOBOL4 V3.7 

Simulation-Oriented Language (SOL) 

5L-1 

GASP-II 

The the following application packages and libraries are 
listed in descending request frequency: 

Execution Analyzer Program 

SIGMA Project Management SYstem (SPMS) 

Vanderbilt Statistical Pa~kage VUL2 

GPDS 
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Interactive Critical Path Method 

BIO-MEDICAL Statistical Package - BMD (UCLA) 

Electronic Circuit Analysis Program (ECAP) 

CIRC-TRANSIENT 

BIa-MEDICAL (Regular and X Series) 

CIRC-DC 

CIRC-AC. 

Hardware Suppor~ and Configuration Requirements 

Level 66 

The basic 6000 instruction set. plus the EIS and NSA 
extensions will be supported by CP-&. Additionally, the 
Level 66 will be modified to support single and double 
precision hexadecimal floating point arithmetic. The format 
and the performance requirements of hexadecimal floating 
point are defined in Appendix B. The maxillluin config~ration 
will includa four central processors, four system control 
units, four Input/Output Multiplexors (10M) and' as much 
unit record equipment, magnetic tapes. disk devices, mass 
storaga devices, communication front end processors, and 
real time processors 8S is configurable by bardware. The 
minimum memory configured for CP-6, supporting approximately 
25 users, will be no more than 1 megaword. Memory 
increments will be no greater than 512K words and the 
maximum memory will be at least 16 megawords. The 
peripherals to be supported by CP-6 are ·defined in 
subsequent sections. The following memory systems, 
currently being marketed on Sigma 6 and 9, will·be field 
modifiable to operate on Level 66: 

XPF 6850 and 9850 

XMM 6610 and 9610 

XMM 6611 and'9611 

XMM 9612 

XMF 6650 and 9650 

MOS memory subsystem 
including 128KW 
starter unit 

64KW memory unit 

128KW memory unit 

Second system 
controller including 
128KW starter unit 

Battery backup option 
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The hardware factoring strategy for CP-6 will be defined 
subsequently in the CP-6 Pricing Plan. 

Unit Record Devices 

The following is a list. by cu~rent 
devices and features t.o be supported 
following devices are superseded 
line prior to CP-6 release, the ~ost 
supported by CP-6. 

mod e 1 n urn b e r ,of the 
by CP-6. If any of the 
in the Level 66 oroduct 
recent devices will be 

URP 0600/0601/0602 

URF 0041 

CRU 1050 

/CRF 0003 

:/ CRF 0005 

PCU 0120 

PRU 1100 

PRU 1200 

PRU 1600 

PRB 0513 

PRB 0524 

PRB 0600 

PRF 0022 

Unit Record Processor 
(inclusion of aODropriate device 
adapt~r~ is assumed) 

Dual Switched Channel 

1050 Card Reader 

51 Co 1 umn Re ad 

Mark Sense 

100-400 cpm Card Punch 

1100 lpm Line Printer 

1200 lpm Line Printer 

1600 lprn Line Printer 

64 Character ASCII Belt 

64 C~aracter OCR A/B Belt 

96 Character ASCII Belt 

160 Column Option 

Additionallv, plotter support eauivalent to Calcomp 563/565 
plotters will be provided. 

Magnetic Tape 

The following is a list by model number of the devices and 
features to be supported by CP-6: 

MTP 0601 Magnetic Tape Processor 
(inclusion of appropriate adapters 
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is assumed) 

HTF 1042· Dual Simultaneous Channel 

MTF 1047 IBM E~CDIC to ASCII Conversion 

MTU 0410/0411/0412 75 ips-Tape ~rive, 9T, 800/1600 bpi 

MTU 0610/MTF 0605 125 ip.s Tape Drive, 9T, 800/1600 bpi 

MTU 0610/MTF 0607 200 ips Tape Dr ive, 9T, 800/1600 bpi 

XTP 9310 Magnetic Tape Processor 

XTU 9312 75 ips Tape -Drive, 9T, 800/1600 bpi 

XTU 9313 125 ips Tape Drive, 9T, 800/1600 bpi 

XTU 9314 200 ips Tape Drive, 9T, 800/1600 bpi 

Additionally, the GCR (6250 
will be supported when they 
9313 and 9314 transports 

bpi) tape controller and drives 
are ~nnounced. MTU 0610 and XTU 1 
will -b~ field-upgradeable to GCR 

operation. 

Dual -~ccess, cross barring and all permissible· intermixing 
of MTD types on a single controll~r will be supported. 

Disk 

The following is a list, by model number, of the devices and 
features to be supported by CP-6: 

MSP 0600/0601/0602/~603 Mass Storage Processor 
(including device adapters as 
appropriate) 

MSF 1019 

MSF 1021 

MSF 1031 

MSF 0007 

MSF 1026 

MSF 1036 

Software Switchable Channel 

Dual Simultaneous ,MSP Channel 

Dual MSP Cross Barring Feature 

Rotational position Sensing 
(mandatory option) 

Software Switchable Channel 

Dual KSP Cross Barring Feature 

HONEYWELL plOPRIETARY 70 



o 
4. 5 • 5 

4.5.6 

MSF 0011 

MSU 0402 

MSU 0451 

MSU 0500 

XSP 9210 

XSP 9211 

XSF 9250 

XSF 9251 

Dual Access Feature 

100 MB (unformatted) Removable 
Storage Unit 

200 MB {unformatted} Removable 
Storage Unit 

2x600 MB (unformatted) Non
Removable Storage Units 

Mass Storage Processor Plus 
4-200 MB (unformatted) 
Removable Storage Units 

200 MB (unformatted) 
Removable Storage Unit 

Second Mass Storage 
Processor for' Dual Access 

Dual Access for 200 MB 
(unformatted) Removable 
Storage Unit 

CP-6 will support dual acces~ and intermixing (on either one 
or two MSpos and crossbarrin2 (on two MSpOs) of MSU 0402°s, 
0451°s and 05000s devices. 

ass Data File 

will support the CDC Mass Data File when it becomes a 
Level 66 product. The Mass Data File will be used as 
tertiary storage for archiving fi'les. 

Level 6 

Th'e Level 6/43 processor (or larger) will be used as front 
end communications processors (FECPs) and real-time 
processors (RTPs) in CP-6. An unattended bootstrap loader, 
to support initialization via a down-line load. will be 
added to these devices. At least 16 MLCpos with individual 

j line speeds up to SDK baud will be supported •. A capability 
to attach IBM SDLC lines will also be provided. Minimum 
memory requirements will be determined d,uring 
implementation. 

The following Level 6 peripherals will be supported by CP-6 
FECPs and RTPs. This support will be for both local and 
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remote processors. If any of the following devices are 
superseded before CP-6 release, the successot devices will 
be supported by CP-6.· 

DKU 9101/9102 

TWU 9104/91.06 

9101/9102 

P R U 9·1 0 1 / 9 ro 2 

CRT Keyboard Console 

Keyboard T.ypewr iter 
Console 

Diske-tte 

serial Character Printer 

PRU 9103/9104/9105/9106 Line Printer 

MTU 9104/9105 9-TrackMagnetic Tape 

COU 9101/9102/9103/9104 Cartridge Disk Unit 

CRU 9101/9102/9103/9104 Card Reader 

Minimum Configuration 

The minimum CP-6 configuration will be as fo11ows~ 

1 Level 66B Central Processor w/10H and seu 

1 l'lW Memory 

2 Disk Spindles and contraller (attached to the 10M) 

1 Front End Communications Processor with one Honeywell 
ASCII EIA RS232B terminal for use as a host 
operators console 

~ 
1 Binary input device on either a local Level 6 or on 

the Level 66 for loading diagnostics 
(see section 4.7.3) 

For the initial release of CP-6, it will be permissable to 
require, in addition to the above minimum configuration, a 
card reader, a line printer, and a magnetic tape unit 
attached to the Level 66. 

System Definition and Recovery 

System Definition 
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The overall philosphy of the CP-6 system definition process 
will be simplicity. Complex procedures will be simplified, 
eliminated or performed at a central location by Honeywell 
personnel and t~en distributed to the user. Among the 
features of CP~6~ystem definitiQn are: 

The 'CP-6 system definition process will interact 
with the user. Command inputs may be assigned to 
come from a terminal •. card reader, magnetic tape or 

'a disk file. 

The system definition process will be able to 
determine what equipment (per'ipherals, memory, etc.) 
is installed on the system on which it is working 
and to select appropriate software handlers. This 
capability will extend toFECPs and RTPs.connected 
to the system. 

Recovery 

The CP-6 system definition process can be directed 
to ignore equipment or to make provision for 
additional equipment. 

Boot time configuration of peripherals and symbolic 
patching of CP-6 modules will be possible at least 
as complete as in CP-V. 

The system definition proces,s will 
easily interface modifications 
system. 

allow 
to the 

users to 
standard 

Th e C.P - 6 s y stem de fin it ion f i I e s will be 
distributable on disk pack media to eliminate the 
magnetic 'tape requirement for system definition 
purposes. The system definition material will 
include procedures, CP-6 object modules, CP-6 load 
modules, test programs, and any necessary patches. 

The CP-6 system definition process will be 
compatible with pricing strategies which may include 
separately priced access modes, (transaction 
processing, real time, etc~), fe~tures, higher level 
languages, or service processors. 

CP-6 recovery will retain the phtlosophy of CP-V recovery. 
Emphasis will be placed on recovery speed and minimi~ing 
loss of user program and data. Highlights are: 
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A comprehensive 
recovery process 

dump will be produced by _ the 
for analysis by systems personnel 

The recovery process will require a minimum of 
operator intervention 

Batch jobs which were running when the system crash 
occurred will be optionally restarted 

System failures in the FECP(s) or RTP(s) will cause 
no loss of batch jobs being processed on the Level 
66 host 

Terminal input will not b~ suspended when the Level 
66 is down but, in apprapriate circ'umstances, will 
b e b u f fer edt 0 an FE C P dis k. 0 r tap e . un i t i f 
ava.ilable 

Rollback of data bases after a system crash will be 
as automated as is feasible and allow for the user 
to provide routines to assist in recovery of the 
data base. 

A memory error in the useros address space will 
cause, at worst case, a single user abort. 

Reliability/Maintainability/Availability 

Error Detection, Logging and Retry 

CP-6 will make comprehe~siveuse. of the error detection 
features of the Level 66/Leve·l 6 hardware bosts. 
Additional software-related detection facilities .also will 
be provided for those areas of th~ svstem where 'hardware 
error detection la6ks comprehensiveness or cannot be 
applied. CP-6 will provide a comprehensive log of detected 
errors and corresponding retry events. Appropriate software 
mddules will initiate hardware retry or software retry for 
all ~rrors that lend themselvej to retry. Errors from all 
hardware processing elements, memory units, and addressable 
peripheral units will be uniformly integrated in the CP-6 
error logging facility. The CP-6 error logging facility 
will be equivalent to the Honevwell HEALS product or its 
successor product. Files will be in a format that affords a I 
high level of commonality between the GCOS and CP-6 error 
log analyzers. . 

A number of installation management options will be included 
in the CP-6 error logging facility includin2: 
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Optional logging of successful hardware~initiated 
error-correction retries. 

Ootional number of software-initiated 
overcome a given error type. 

retries to 

Thresholding will be provided to notify the operator 
when sYstem element~ exceed given error rateR. 

Optional suspension of all error logging functi~ns 
during', 'for example t critical real-time ·processiri~ 
operations. 

Utilization of a comprehensive set of tiser-access 
points permitting further extension and customizing 
of error ~anage~ent facilities. 

The CP-6 error detection, loggin~ and retry facilities will 
not reQuire configurations which include models CSU600l or 
CSU6002 operatorOs console. 

Fail-Soft/Reconfigurabilitl 

CP-6 will successfully recover from the failure of any 
isolatable hardware element. including but not limited to: 

Any addressible peripheral device (APU) for which an 
assigna~le alternate device is aiailabl~. 

Any operatorOs console. 

Any disk track (except oossibly those containing a 
single copy of non-resident system services). 

Any memory page -- recoveries will minimize the loss 
of user programs and data. 

Other hardware reconfiguration ontions 
include (on the Level 66 host): 

permit ted by CP-6 

Memory address 
alteration. 

change, port inhibit.and interleave 

Central processor and 10M addition/deletion. 

FECP and'RTP addition/deletion. 

~CP addition/deletion (if an alternate path exists). 
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ite load ing ac t i vit ie s" may be requ ired for some 0 f tbe se 
operations although the goal ia to permit changes to occur 
dynamically during system operation. The system definition 
process should not be required. CP~6 will suppo~t 
dua.l-access disk and magnetic tape. as well as permit use of 
statically-switched unit record. local FECP. local RTP and 
Level 66 cross-barring capabilities. Such dual-path 
capability may encompass one or two IOKs and may be. utilized 
without requiring reload or system definition operationa. 
Operator interaction may be required during recorifiguration 
operations. However user prograa receivers will be provided 
permitting customer- implementation of automatic. fail over 
systems. In addition, CP-6 will be designed to readily 
permit the future implementation of au~omatic 
reconf iguration capab ill tie s' as s tandard feature's. 

20-Lioe Diagnostics 

CP-6 on-l ine bardware diagnostic s' will be based. OD the 
Honeywell TOLTS system. The TOLIS user interface will be 
retained to minimize FED retraining requirements. I 
The goal 0 f CP-6 TOLTS, is to permit rapid. s t r aigh t forward 
detection of hardware ~alfunctiQns iD iealatable units of 
the Level 66 system. These isolatable units' include, but 
are not limited to, all peripberal devices (both local and 
remote) ,disk pack tracks, physical Dlemory pages-, second'ary 
central processors, and IOMs. 

CP-b TOLTS will provide 
permitting complete use 
operation staff. 

a straightforward user interface 
of TOLTS by an installationOs 

CP-6 TOLTS may be run with complete functionality from any 
CP-6 ter.inal and will not require, configurations whicb 
include models CSU6001 or CSU6002 operators console. 

A comprehensive on-line diagnostic capability will be 
provided for CP-6 FECPs and arps, both local and remote. 
Closed loop line/terminal tests will be. provided for 
supported terminal devices which incorporate such 
facilities. These tests ~ill be initiated and controlled by 
the Level 66 bast systea. 

Off-Line Diag~ostics 
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uff~line hardware diagnostics for the Level 66 will include 
the capability to test all Level 66 features .and 
peripherals.. Diagnostics will alao be provided fo~ 
compre~ensive testing of local and reaote Level 6 F&CPs and 
RIPs. A binary input device (magnetic tape, diskette or 
disk) must" be available· on either a local Leyel 6 or' the 
Level 66 for loading diagnostics for both Level 6 0 s and the 
Level 06.. . Mode 1 C S U 600 1 or C S U 6 0 02 0 p er:ar 0 r 8 co 1180 1 e wi 11 
not be required by Level 66 diagnostics. Level 6 
diagnostics. will not require processor control panels or 
10 cal per i p b era Is ( wit h t 11 e ~ x c -e p t ion 0 f .a bin a r yin put 
device: if one is not availab Ie on the Level 66) •. 
Appropriate·ly configured Level 6. systems; aa, run local 
diagnostics autonomously of the Level 66 bost~ 

with the 
Level 66 
will be 
Level 6 

'rhe diagnostic strategies will. be consiste.nt 
Honeywell repair policy for each system .unit. 
diagnostics, combined witb the on-site board t~ster, 
oriented to on-site integrated circuit replacement. 
diagnostics will be' oriented toward board swapping. 

On a symmetrically redundant system, it will be possible to 
partition the system- into a CP-6 on-line subset and a 
simultaneously operating off-line diagnostic subset. 

Error Log Analysis 

An Error Log Analyzer will be provided on CP-6 to li8t, 
summarize and analyze the error log. The Error Log Analyzer 
will have at least the functionality of CP-V ELLA and 
HoneywellOs HEALS II. It will be designed in a manner that 
allows easy incorporation of future HEALS II enhancementa. 
The uaerinterface will retain a high degrea of commonality 
to the GCOS HEALS II interface to· minimize FED retraining 
requirements. Its output will be human engineered to enable 
custo~er p~rticipation. (i.e., Don-cryptic printouts) and 
will provide self-prompting reports. 

CP-6 ANLZ will provide the full co~plement of CP-V ANLZ 
capabilities to analyze host, FECP or lIP crash dumps or to 
inspect tbe current running system. Appropri~te extensions 
will be made for architectural changes in CP-~. 
Additionally, an Executive Del~a (XDELIA) facility will be 
provided to debug tbe host, FEep or RTP systems software. 
Both ANLZ and XDELTA will bave user interfaces similar to 
tbeir CP-V counterparts to minimize retraining of FED and 
customer analysts. 
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Remote Access 

Remote access for on-line diagnostic operation, performance 
monitoring, and operations consultation will be included in 
CP-6. This capability will be pr~vided bv standard CP-6 
facilities. Among the CP-6. ~remote access specifications 
are: 

Site dial-out only 

Standard te~m'inais used 

CP-6 system security invoked 

Site-sDecified local terminal coupling with r'emote 
access terminals 

In addition. off line diagnostics will have a remote 
capability. Since there is no CSU6001/2 console, the 
6.will incorporate the remote assis·t capability_ 

access 
Level 

will include an integrated hardware/software power 
failsafe system. Power failsafe for this spe~ification is 
defined as the ability to sense an impending source power 
outage at· the host site and upon such a detection, to bring 
the system to an orderly shutdown state; subsequently, to 
detect the corresponding steady state restoration of source 
power and then to restore at least all "critical system 
hardware" and at least all "on-line software activity", 
using appropriate power sequencing, to the processing state 
immediately succeeding the point of interruption. All of 
the above functions should be performed entirely without 
manl:1al intervention. "Critical system hardware" is defined 
to include at least all mainframe' electronics, all local and 
remote FECPs and RTPs, all interactive terminal devices, all 
operatorOs consoles, and all disk storage subsystems. 
"On-line functions'" include all program activities initiated 
in the time sharing and transaction processing modes. 

E~ceptions to the integrated power failsafe capability are: 

Source power failures involving interactive terminal. 
devices. 

Source pO'wer failures involving common carrier 
communications equipment or "foreign" value added 
network equipment. 
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Remote Level 6 equipment to the extent that the 
Level 6 specific power failsafe logic fails, after 
power restoration, to initiate appropriate down-line 
load requests. 

Additional power failsafe features include: 

The ability to detect and notif~ the operator of the I 
expira~ion of the battery backup memory content 
retention facility. 

The provision of "user hooks" in the power failsafe 
routines permitting the addition of user created 
instruction sequences (for example, in support of 
real-time processing). 

Memory content retention will be provided on all Level 66 
and Level 6 main memories. The ~xtent of this duration will 
be not less than four minutes. This capability, based on 
constantly charged batteries, will recharge to 90% after 
depletion within two hours or less. 

CP-6 power failsafe routines will be designed for hardware 
configurations which do not include as a standard item motor 
gene~ator/alternator sets or equivalent capabilities. Such 
equipment will be installed on a site specific exception or 
customer option basis. 

Software Distribution 

The CP-6 products, as well as associated updates and 
corrections. will be distributed in a manner at least as 
timely and convenient as the CP-V equivalents. Specific 
features include: 

v/' · 

Distribution on both magnetic 
media. 

tape and disk pack 

Distribution of source and object-code versions of 
CP-6 with the exception of program modules related 
to implementation of a transactional billing 
system. 

Distribution, at least at the object level, of the 
PL-6 system language. 

Distribution of I1patches" and other software updates 
at the source level to accommodate customer-modified 
C P - 6 s· y s te m s • 
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Provision for a symbolic patch capability to "patch ll 

the system at load time without requiring any system 
recompile or relink activities. 

Provisions to allow an installation to edit; add, 
and delete entries irt the'patch file. 
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APPENDIX A 

01-. All fac i 1 it iea relat ing to SNA and SDLC support. of 
connection. 

2. All f~cilities relating to RDNA 'support or connection. 

3. All facilities relating to X.2S, DATAPAC, and Telenet support 
or connection. 

4. 

5. 

6. 

7 • 

8. 

. 9. 

12. 

13. 

14~ 

15. 

16. 

17. 

18. 

19 • 

IBM compatibility in any of the language processors, 
particularly COBOL and FORTRAN. 

Command language compa tib il it y with TSO and. VS PC. 

Multitasking' exc~pt spawning of jobs (no join) for 
execution in parallel in multiple CPUs. 

A monitor for performance evaluation on e·ither Level 6 
or Level 66. 

A Level 6 FORTRAN cross compiler. 

A Level 6 PL-6 cross compiler • 

Interactive I-D-S II. 

Full implementation of A2Us. 

Generation data sets. 

Certain of the file security options. 

Support of Dataspeed 40 Model 4. 

Macros of EDIT commands. 

STATS enhancements. 

Serial number insertion in control command files to replace 
file name and generation. 

Automatic compiler invokation on request to execute 
compiler source. 

Hexadecimal floating point facilities in PL-6. 

20 e. Single and double precision hexadecimal floating point in FORTRAN, 
APL, BASIC, COBOL, ANS COBOL, PL/l and I-D-S/II. 

21. Secondary indicies for CP-6 file managed file records. 

o 
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22.· Meta Assembler. 

23. PL/l. ( ~tandard Product) 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

Q. 
3"4. 

36·. 

o 
A02 

Hardware reference manuals. 

"Real time data acquisition hardware. 

Conversion coupler for Level 6/Lev.t 66 data transfe~.· 

Progr·ammable· real time clock: (1' KHZ) for Leve.l 6. 

Power failsafe and power sequencing. 

Plotter interface hardware. 

Off -1 i ned i a g nos tic s not r e qui r in g. Level 66 S Y s t em Con sol e • 

M~difications to disk HPC subsystem to permit bootload from disk 
(disk-only system). 

Provide an alternative· to the INITIALIZE and LOAn switches 
on System Console. 

All items. in the PFS labe led "beyond. th ird re lease. II 

Notification of incorrectdat. from EIS bit-string instructions. 

Single and double precision hexadecimal floating' point arithmetic 
on Level 66. 
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