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b. The mass storage facilities. 

c. Processor interconnect facilities. 

d. Communications processor. 

e. Multiplexer facilities. 

f. Terminals. 

g. Systems input/output and control facilities. 

2-8. Each group and facility is described below. Acces­
sories are considered an integral part of the central pro­
cessor or communications processor, as applicable. 
Interface kits are discussed as part of the facilities to which 
they are connected. 

2-9. CENTRAL PROCESSOR GROUP. 

2-10. The central processor group performs the primary 
control functions for the system. It controls communica­
tions with each of the other hardware elements. It processes 
all user programs through software programs stored in core. 
The group consists of the memory, control, arithmetic, 
input/output, and power supply sections. The direct 
memory access, memory parity check, extended arithmetic 
unit, time base generator, and power failure interrupt with 
automatic restart accessories give the above listed sections 
additional control and processing capabilities. 

2-11. MEMORY SECTION. The 32,768-word core of 
the memory section retains the following swapping areas 
and program modules. 

a. A system software module (control routine) overlay 
area. 

b. A user program swapping area (that allows users to be 
swapped in and out of core). 

Note: Swapping is defined as loading a specific 
user program into core, then moving it 
back to a rotating memory device to 
make room for another user program in 
the same core area. 

c. Driver routines for the mass storage devices, system 
console, and processor inter-communications. 

d. The BASIC language interpreter. 

e. Utility routines for failure control and program re­
entry. 

f. Tables for use by the central processor. Tables keyed to 
locating additional tables or routines stored on rotating 
memory devices. 

g. The scheduler (the executive program for system con­
trol). 

h. System library subroutines and programs. 
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2-12. CONTROL SECTION. The control section 
accomplishes overall control of central processor functions 
as directed by instructions in the system programs and by 
internal timing. 

2-13. ARITHMETIC SECTION. The arithmetic section 
performs mathematical and data manipulation as directed 
by system software routines and by user BASIC programs. 

2-14. INPUT/OUTPUT SECTION. The input/output 
section provides the interface between the central processor 
group and the mass storage facilities, the processor inter­
connect facilities, and portions of the input/output and 
control facilities. Input/output control, device addressing, 
and device interrupt processing take place within this 
section. 

2-15. POWER SUPPLY SECTION. The power supply 
section in the central processor group supplies all controlled 
dc power to the group. The power supply extender operates 
in conjunction with this section to provide additional -2 
volt and +4.5 volt power. The power failure interrupt with 
automatic restart accessory is used to monitor the per­
formance of this section. 

2-16. DIRECT MEMORY ACCESS. The five cards of 
direct memory access (DMA) work in conjunction with the 
control, and input/output sections of the central processor 
group to allow high-speed swapping of system and user 
data. Swapping occurs between the core memory and on­
line storage devices as selected by system control programs. 
Appropriate driver routines for transfers are retained in 
core to effect swapping using the DMA channels. Com­
mands to DMA are issued from the drivers in core through 
the control section. DMA in turn controls transfers between 
the central processor group and mass storage facilities with 
commands to the control section and input/output section. 

2-17. MEMORY PARITY CHECK. The memory parity 
check accessory monitors data transferred from the 
memory section. An odd parity (17th bit) check is used. An 
error detected by this accessory causes the computer to 
halt. 

2-18. EXTENDED ARITHMETIC UNIT. The EAU 
timing and EAU logic cards of the extended arithmetic unit 
work in conjunction with the control and arithmetic sec­
tions of the central processor group. They accomplish 
mathematical (multiplication and division) and data 
manipulation functions as directed by system control 
routines and user BASIC programs. 

2-19. TIME BASE GENERATOR. The time base genera­
tor (TBG) is the HP 2000C System Clock. The system clock 
provides 100-millisecond interrupts through the input/ 
output section for use by the scheduler program in control­
ling system functions on a real-time basis. It is also used by 
the system accounting program to keep track of user 
terminal time. Users have access to time information from 
the system clock. 

2-20. POWER FAILURE INTERRUPT WITH AUTO­
MATIC RESTART. Power failure interrupt with automatic 
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restart monitors the power supply section and provides an 
interrupt signal in the event of power failure or shutdown. 
The interrupt signal causes the power failure software 
routine to issue instructions which result in the orderly 
shutdown of the central processor group. Upon restoration 
of power, the power failure software routine controls 
orderly restart of the system. 

2-21. MASS STORAGE FACILITIES. 

2-22. The mass storage facilities interface directly with 
the central processor group to provide storage for system 
and user data. On-line facilities consist of a fixed-head 
device (FHD) and a moving-head device (MHD). The back­
up storage device is a magnetic tape unit. 

2-23. The FHD and MHD work in conjunction with 
DMA through command and data interfacing channels in 
the central processor input/output section. DMA effects 
high-speed swapping of system library routines and user 
programs, files, and libraries to and from the FHD and 
MHD. The magnetic tape unit (which does not require 
DMA for its operation) works through its command and 
data channels in the central processor input/output section 
to provide backup storage for system and user data. 

2-24. FIXED-HEAD DEVICE. The FHD allows random 
high-speed access to system library commands and tables 
stored in its memory. The FHD also provides temporary 
storage for user programs that are currently active, but not 
actually running in core. Selected user programs and files 
may be stored on the FHD to speed user-program execution 
times. 

2-25. The FHD is a permanently installed rotating 
memory device. The device has electronically switched 
heads which provide an average random access time of 8.7 
milliseconds. The data transfer rate between the FHD and 
core, using DMA, is approximately 120,000 words per 
second. The data channel of the interface accomplishes 
bit-parallel/bit-serial transformations. Addressing and 
transfer instructions are passed via the command channel of 
the interface. Figure 2-2 illustrates the relationship between 
bytes, words, sectors, physical and logical tracks, logical 
"drum" units, and FHDs. 

2-26. MOVING-HEAD DEVICE. The MHD uses remov­
able disc packs to store user programs and files. Seldom 
used system programs (such as the loader) are also stored 
on the MHD. All data in the central processor core and on 
two logical "drum" FHD units may be stored on a little less 
than 10 percent of the disc pack. (The HP 2883A Disc File 
with Controller uses the 20-surface HP 12868A Disc Pack.) 
The removable disc pack also allows transfer of the com­
plete time-shared system software from one set of hardware 
to another. 

2-27. Head movement is required to access tracks, thus 
access time to data is slower than for the FHD. Average 
access time is 44 milliseconds (including rotational latency) 
and the data transfer rate is approximately 156,000 words 
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per second for the HP 2883A. The data channel of the 
interface transfers bit-parallel data between the central pro­
cessor and MHD. Addressing and transfer instructions are 
also passed via the data channel of the interface. Figure 2-3 
illustrates the relationship between bytes, words, sectors, 
blocks, and an overall logical "disc" unit. Blocks of 256 
words are used to measure data storage in the MHD mass 
storage device. 

2-28. MAGNETIC TAPE UNIT. The magnetic tape unit 
stores system programs, libraries, tables, user programs, and 
files in response to the SLEep or HIBernate commands 
issued from the system console. System backup information 
is thus retained. Selected user data may also be stored on 
magnetic tape using the DUMp command or loaded into the 
system using the LOAd command. All data is transferred in 
8-bit parallel format. Parity checking is accomplished in the 
magnetic tape unit. The data channel of the magnetic tape 
unit interface transfers data between the central processor 
input/output section and magnetic tape device. The com­
mand channel transfers drive and status signals. DMA is not 
used in operating this unit. 

2-29. PROCESSOR INTERCONNECT FACILITIES. 

2-30. The processor interconnect facilities interface the 
central processor group andthe communications processor. 
One send and one receive channel in each direction are 
available to pass user data and programs between the two 
processors and to exchange inter-processor commands and 
responses. 

2-31. COMMUNICATIONS PROCESSOR. 

2-32. The primary function of the communications pro­
cessor is to process communications to and from user 
terminals. Interface with all terminals is through the multi­
plexer facilities. Interface with the central processor group 
is through the processor interconnect facilities. 

2-33. The communications processor monitors the status 
of each terminal. It simultaneously receives inputs from, or 
transmits outputs to all user terminals at a total rate of 320 
characters-per-second. This means 32 terminals may be 
served at 10 characters per second each, or 16 terminals at 
20 characters per second each. User input data from termi­
nals is formatted for system processing and passed to the 
central processor. User output data received from the 
central processor is sent to each terminal. 

2-34. The communications processor is functionally 
similar to the central processor in that it is comprised of 
memory, control, arithmetic, input/output, and power 
supply sections. The memory parity check accessory and 
power failure interrupt with automatic restart option, aid 
the above sections in accomplishing their functions. 

2-35. MEMORY SECTION. The 8,192 word core of the 
communications processor memory section retains the fol­
lowing program modules and dedicated core areas. 

2-3 
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,-------__,------------ 1 BYTE = 8 BITS 

~~ __ ~-------------- 1 WORD = 2 BYTES 
= 16 BITS 

NOTES: 

1. FHD = FIXED HEAD DEVICE 

2. "BLOCKS" ARE SHOWN ONLY 
FOR COMPARISON WITH MHD. 
FHD STORAGE IS REFERENCED 
BY WORDS AND TRACKS. 

1 (FHD) SECTOR = 64 WORDS::: 128 BYTES 

1 BLOCK = 4 (FHD) SECTORS = 256 WORDS = 512 BYTES 

,....------,.------------1 PHYSICAL (FHD) TRACK = 8 BLOCKS = 32 (FHD) 
SECTORS = 2048 WORDS ::: 
4096 BYTES 

~==~ .... --------------1 LOGICAL TRACK::: 4 PHYSICAL (FHD) TRACKS = 32 BLOCKS 
= 123 (FHD) SECTORS = 8192 WORDS = 
16,384 BYTES 

1 LOGICAL "DRUM" UNIT = 64 LOGICAL TRACKS = 256 PHYSICAL 
(FHD) TRACKS = 2048 BLOCKS = 8192 
(FHD) SECTORS = 524,288 WORDS = 
1,048,576 BYTES 

! , 

j:"::7.'·:,:··; ~""'> 

,"{ i::":"+"' 

! I !! , I I 

HP 2766A-022 OR HP 2773A-003 = 1 LOGIC "DRUM" UNIT 
(SEE DATA ABOVE) 

HP 2766A-003 OR HP 2174A = 1.5 LOGICAL "DRUM" UNITS = 
96 LOGICAL TRACKS = 384 
PHYSICAL (FHD) TRACKS = 3072 
BLOCKS = 12,288 (FHD) SECTORS = 
786,432 WORDS = 1,572,864 BYTES 

".--_----------[...,.------HP 2766A-004 OR HP 2774A-003 = 2 LOGICAL "DRUM" UNITS = 128 
LOGICAL TRACKS = 512 PHYSICAL 
(FHD) TRACKS = 4096 BLOCKS = 
16,384 (FHD) SECTORS = 1,048,576 

I WORDS = 2,097,152 BYTES 

2155-7 

Figure 2-2. HP 2000C Mass Storage Facilities, Fixed-Head Device Definitions 
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!"------r...,--------- 1 BYTE = 8 BITS 

2155-8 

....... ------------ 1 WORD = 2 BYTES = 16 BITS 

1 (MHO) SECTOR = 128 WORDS = 256 BYTES 
I 

1,'1'11,1 

1 BLOCK = 2 (MHO) SECTORS = 256 WORDS = 512 BYTES 

-------7..,...-------- 1 PHYSICAL (MHD)TRACK = 11.5 BLOCKS = 23 (MHO) SECTORS 
• - 2944 WORDS = 5888 BYTES 

"I 

I 111111 ",I 

J 
! ! 

NOTES: 

1 PHYSICAL DISC SURFACE 203 PHYSICAL (MHO) TRACKS"" 2334.5 
(WITHIN A HP 12868A DISC PACK) BLOCKS = 4669 (MHO) SECTORS "" 

597,632 WORDS"" 1,195,264 BYTES 

(SEE NOTES 3 AND 4) 

l 1 HP 12868A DISC PACK 
(WITHIN A HP 2883A OR HP 2884A) 1 LOGICAL "DISC" UNIT"" 20 

PHYSICAL DISC SURFACES = 
203 CYLINDERS = 46,690 
BLOCKS = 93,380 (MHO) 
SECTORS = 11,952,640 WORDS 
= 23,905,280 BYTES 

1. FHD"" FIXED HEAD DEVICE. MHO = MOVING HEAD DEVICE. 

2. A SINGLE MOVING HEAD POSITIONED IN A REFERENCED CLYINDER OF THE DISC CONSTITUTES 
A PHYSICAL TRACK POSITION. PHYSICAL TRACK IS SHOWN FOR COMPARISON WITH FHD AND TO 
COMPRESS ILLUSTRATION. BLOCKS ARE USED FOR MHO STORAGE MEASUREMENT. 

3. SINGLE DISC STORAGE CAPABILITY SHOWN FOR PURPOSE OF COMPRESSING ILLUSTRATION. 

4. ALTERNATE CRITERIA FOR THE VERTICAL PLANE IN THE PACK IS: 1 PHYSICAL DISC CYLINDER 
(WITHIN DISC PACK) = 20 PHYSICAL (MHO) TRACKS = 230 BLOCKS = 460 SECTORS = 58,880 WORDS = 
117,760 BYTES. 

Figure 2-3. HP 2000C Mass Storage Facilities, Moving-Head Device Definitions 
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a. Interprocessor service routines and the interprocessor 
communications driver. 

b. A teleprinter table for each of the 32 terminals to keep 
track of parameters and status. (The tables are generally 
used in conjunction with the multiplexer routine to 
collect bits, form characters, then collect characters to 
fill the 1/0 buffer zone for each terminal.) 

c. The multiplexer driver routine (a program for terminal 
control). 

d. The telephone control routine. 

e. The communications processor initialization routine 
and the power failure/automatic restart routine. 

f. A 300-character buffer zone for each of the 32 termi­
nals to store input and output data. 

g. Loader routines. 

2-36. CONTROL SECTION. The control section 
accomplishes overall control of the communications pro­
cessor. Internal programs and timing control its operation. 

2-37. ARITHMETIC SECTION. This section performs 
all data manipulation as directed by internal software 
routines. 

2- 38. INPUT/OUTPUT SECTION. The input/output 
section interfaces the communications processor with the 
processor interconnect facilities and multiplexer facilities. 
Input/output control, addressing, and interrupt functions 
all take place within the input/output section. This section 
also accomplishes power supply section monitoring for the 
power failure/automatic restart routine. 

2-39. POWER SUPPLY SECTION. This section provides 
all controlled dc power for the communications processor. 
The section is monitored by the power failure interrupt 
/auto restart option in the input/output section. 

2-40. MEMORY PARITY CHECK. The memory parity 
check accessory for the communications processor works in 
conjunction with the control section to monitor data trans­
ferred from the memory section. An odd parity check (17 
bit) is used in the same manner as in the central processor. 

2-41. MULTIPLEXER FACILITIES. 

2-42. The muliplexer facilities interface all user termi­
nals with the communications processor. The software for 
the facilities performs a serial/parallel data conversion func­
tion (ll-bit serial data is used for terminals, 16-bit parallel 
data is used for the communications processor). Essentially, 
two physical sections make up the facilities. These are the 
panel and interface cards in the input/output section of the 
communications processor. The software control program is 
contained in the communications processor core memory. 
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2-43. PANELS. Each of the two panels (maximum 
system configuration) provides connection ports for 16 
terminals or data sets, or a combination of terminals and 
data sets. Each panel is also capable of processing data set 
control signals. 

2-44. INTERF ACE CARDS. The interface cards per­
form the bit-serial transfer of data. The software performs 
the serial/parallel conversion function. The "phones" cards 
process the data set control signals. The data set control 
signals allow the communications processor "phones" soft­
ware routine to control "answering" and "hanging-up" of 
data sets. Software control routines time asynchronous 
input data from the terminals, using interrupts from the 
first interface card, and build each pulse chain into charac­
ters, then lines for storage in terminal I/O buffer zones 
located in core. 

2-45. TERMINALS. 

2-46. All terminals interface with the time-shared system 
through the multiplexer facilities. Direct connection or 
connection through data sets may be made to the multi­
plexer ports. Terminals such as the HP 2749A Teleprinter 
operate at a 10 character-per-second (110 baud) rate. The 
HP 2600A Keyboard-Display operates at a 10 or 20 
character-per-second (110 or 220 baud) rate and may also 
be used. Users may log any authorized ID code and pass­
word into any terminal. Classifications of privileged user, 
semi-privileged user, group librarian and general user are 
described in the operator's guide. Applicable teleprinter 
characteristics are described first in the following para­
graphs followed by a brief description of data sets. 

2-47. TELEPRINTERS. The HP 2749A Teleprinter is 
the terminal that is usually used, and is descrjbed here. The 
teleprinter terminal consists of the printer, keyboard, tape 
reader, and tape punch assemblies. The keyboard and 
printer are the primary assemblies necessary for communi­
cation with the time-shared system. Each time a key is 
actuated on the keyboard a pulse chain (consisting of 11-bit 
serial pulses) is transmitted to the time-shared system. 
Conversely, pulse-chains received at the terminal actuate 
the printing mechanism. Each pulse chain is comprised of 
an 8-bit ASCII code character, a start bit and two stop bits. 

Note: The start and stop bits are masked off by 
software control routines in the com­
munications processor. 

2-48. The "echo" feature for terminals ensures that data 
transmitted from the terminals is received properly by the 
time-shared system. When a character is sent from the 
keyboard to the multiplexer facilities the pulses are "turned 
around" and sent back to actuate the printer assembly in 
the terminal. In addition, the character is entered, bit-by­
bit, in the communications processor. A printing of the 
character selected at the keyboard verifies proper receipt at 
the system. 
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2-49. Bit sampling, character building, and loading into 
the communications processor through the multiplexer 
facilities is accomplished by the communications processor 
software routines. The receipt of a line feed after the 
carriage return signifies that the central processor has 
checked the line entry for syntax and accepted the data. 
Refer to the users' guide for instruction on BASIC program­
ming from a terminal. 

2-50. DATA SETS. Data sets are used as an interface 
between the time-shared system and remote terminals to 
allow II-bit data transmission over voice-grade telephone 
lines. They are not considered terminals in themselves. 
Terminal and time·shared system operation is essentially 
unchanged from that described in paragraphs 2-47 through 
2-49. The principle differences are that the pulse chain for 
each character modulates an audio frequency carrier, and 
that data set control facilities are needed at the time-shared 
system. The auto-disconnect function of the multiplexer 
facilities enables software control of the data sets. 

2-51. Data sets of the terminal end of the communi­
cations link may be hardwired or acoustically coupled to the 
telephone facilities. The acoustically coupled data sets 
provide the interface between the teleprinter and telphone 
facilities using standard telephone handsets. 

2-52. If a time-shared user calls into the system 
through a data set, the automatic answer feature makes the 
telephone line connection to the multiplexer port. If the 
user does not log into the system properly within a nominal 
120 seconds (variable with the PHOnes command) the 
phone's software control routine disconnects the data set. 
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2-53. SYSTEM INPUT/OUTPUT AND CONTROL 
FACILITIES. 

2-54. The system input/output and control facilities 
include the system console and high-speed paper tape 
reader. These are the devices normally used for routine 
system control and loading. ID code AOOO is used to obtain 
system reports and to control the public libraries. ID code 
Z999 controls the system HELLO library program. Refer to 
the operator's and users' guides for report and library com­
mand use. 

2-55. SYSTEM CONSOLE. The system console is used 
to control access to the system, issue system commands, log 
system information, and to communicate with remote user 
terminals. The system console is essentially a heavy duty 
teleprinter. It connects directly to the central processor 
through the teleprinter interface in the central processor 
group input/output section. Eleven-bit serial data is used by 
the console, 8-bit parallel data is used at the central pro­
cessor. Refer to the operator's guide for system control 
commands used at the console. 

2-56. TAPE READER. The system high-speed paper 
tape reader is initially used to load system programs, and to 
reload system programs in event restart is necessary. Con­
trol programs resident in the communications processor 
core are loaded through the paper tape reader and inter­
faces in the central processor. The tape reader reads 8-bit 
data at a 500 character-per-second rate. Refer to the 
operator's guide for system loading procedures. 

2-7/2-8 



2000C Section III 

SECTION III 

PREVENTIVE MAINTENANCE 

3·1. INTRODUCTION. 

3-2. This section outlines duties the system operator is 
to perform for preventive maintenance on HP 2000C Time­
Shared BASIC System equipment. 

3-3. PREVENTIVE MAINTENANCE. 

3-4. The system operator is expected to clean cabinet 
filters on the HP 2992Z and HP 2866A Cabinets each 
week. Cabinet filters are located at the rear lower panels 

over cabinet fans. Use care when removing dirty filters so as 
not to jar accumulated dust loose so that it is drawn into 
the cabinets and equipment. General outside cleanliness of 
cabinet and free-standing equipment should also be main­
tained. Refer to the operator's guide for normal operating 
duties (e.g. loading paper tapes, loading magnetic tapes, 
emptying the teleprinter chad bucket, etc.). All other pre­
ventive maintenance, as well as remedial service, can be 
performed by trained Hewlett-Packard Service Engineers 
under the terms of a Service Contract. Contact your local 
HP Sales and Service Office for Service Contract informa­
tion. 
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