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System/4 Pi
Computers

System/4 Pi Computers
—_— W
Military Nomenclature

1BM Model
———————————— 3
Physical

Volume (in3)

Weight {Ib)

Dimensions {in) ih x w x d)

Power (W}

Storage (DRO Core}
Word Capacity (typical)
Minimum/Maximum

Bits per Word

Access Time (us)
Read or Write Cycle (us)

Electronics

Performance
Throughput (kop/s)
Add (u3)

Multiply (us)

Divide (us}

Number ol Instiuctions
Floating Point

Channel

Registers

Saftware

Applications

Comments




| &
—
CP-926/AYA6 AN/AYK-6 CP-985/ASQ-133 CP-952/ASN-91(V) ’!
? cP-2 cP3 TC: &
cP1 C-2 e
]
1465 (Computet or 1435 1540 2670 ]
Coupler-8K),
1689 (Coupler- 16K} :
49 (Computer).41 47 52 80 i
(Coupler-8K), 59 |
(Coupler-16X) ! ;
7.4x101x 196 7.4x100x19.4 7.7x10.2x19.6 95x128%220
(Computer or Coupler-
8K), 7.4 x 10.1 x 22.6
(Coupler-16K)
329 (8K)/357 (16K) 240 260 325 P
i
3 8 8 16K L
8K/16K 8K/16x! 8K/16K! 16K \?
i
k3 32 2 16 | =
08 09 09 09 &
25 25 25 25 B
ic ic ic iIc L
100 150 150 125 |
50 as 38 5 2
146 15 s 20 £
454 463 46.3 2
59 ¢ (25 alterable) 61 61 51
No No No No X

Thres 32-bit parallel cut-

One 16:bit PCO, two 16t One 16:bit PCO, one 13-bit  Four 16-bit serial outputs, f
puts (260 kHz), three 32- ECI, one 16:bit ECO, 24 PCO and ECI-1, one 16 six 16-bit serial inputs, {
bit parallel inputs, one D). 16 DO, and 8 inter bit ECI, one 16-it ECO. one 13-bit paraliel PCO, '
200 kHz serial, 184 DO, rupts, wath 2 priority 24D1,16 D0, and 8 two 13-bit parallel PCI, ]
24 D1, and 24 interrupts, Jevels external interrupts, with 1wo external interrupts,
with 4 priority levels 2 priority levels 25 DO, 74 DI, three pro

gram-controlled pulse out
puts, and three pulse
countei inpults
1 hard; 2 soft 1hard; 2 soft 1 hard: 2 soft 8s0ft E
|
—
~ S/360 and S/370 ~ S/360 and S7370 ~ S/360 and /370 ~ S/360 and S/370 -
Asembier Assembler Assembier Assembler
~ S/380 and S/370 ~ S/360 and /370 ~ S/360 and S/370 ~ S/360 and 5/370 B
Linkage Editor Linkage Editor Linkage Editor Linkage Editor i
~ §/360 and S/370 ~ $/360 and /370 ~ /360 and S/370 ~ 5/360 and /370 |-
Functional Functional Functional Functional
Simulator Simulaior Simulator Simulator
~ Subroutine Library ~ CP-2 Assembier ~ Subroutine Library ~ Subroutine Library -
= Self Test ~ CP-2 Linkage Editor ~ Self Test ~ TC-2 Exccutive -
~ CP-2 Program Validation - TC-2 Program
Sotiware Validation
~ Subroutine Library ~ APL Programming
~ Self Test Awds i
~ S/360 and S/370 |
Source Maintenance
Facility
~ Self Test
z S~
= Navigation/Threat An- — Navigation/Vieapon De- ~ Navigation/Weapon De- ~ Navigation/Weapon De- -
alysis {EAEB) livery (F-111) livery (A-6) livery {A-7D/E)
|
|
|
= Readonly 5t0rage; micso — Symmetrical interface 00— Symmetrical interface on — Package and power fig ;
Program control

170 channel allows multi-
system uzage

= Athird 1/0 channel can
be added with minimal
design changes

= An auxiliary storage unit
for expansion above 8K
words is available

1/0 channel allovs multi-
system usage

~ An suxilisry storage unit
for expansion above 8K
words is available

ures given include a sig-
nal converter with 7 S/D
and 8 DC/D input chan-
nels, and 6 D/S, 3 D/S
(wheels), and 5 D/DC
{including 2 spares) out-
put channels. Also avail-
able without signal con
verter as TC-2 SSE. TC-2
SSE has additional 13-bit
parallel /0 channel avail
able externally.



Advanced System/4 Pi Computers
~ CP07S/AYK
T Apa AP-2 AP-101
=
1506 1506 1508
3% 3% a3
76x127x156 76x127x 156 7.62x10.12 x 19.56 68 x 40 x 20
— 1 7200 200 340 with power switchingS 4230
370 without power
switching3
i 8K 16K 128K
| BK/24K BK/24K BK/32K within structure 64K/176K
§ up 10 256K with external
memory units
| R 2 32 32
!
' o04s 0.45 0.45 045
10 1.0 09 1.0
Monolithic? HMonolithic? Monolithic? Monolithic2
450 430 500 740
20 20 1657 05-09
68 68 524 34
108 108 90% 83
<] B3 151 166
No No Yes Yes
Four 16-bit serial MPX, Two 16-bit serial MPX, One 17 bit (16 data, 1 Two multiplex channels,
8D0.4 D1, and 16 in- 4 D1, 5D0, and 12 parity) parallel mult one channel has 8 high
terrupts with 9 priority nterrupts wath 7 pri- plexer channel, DMA speed subchannels and
levels ority fevels and bulfered and direct the other has 56 med
1/0 with up to 450,000 um-speed subchannels
halfwords per second
Eight general-purpose Eight general-purpose Eight lixed-point general 16 general-purpose (4 sets)
Purpose hardware (2sets)
Eight floating point
hardware vegisters
~ S/380 and S/370 ~ 5/360 and 5/370 ~ /360 and §/370 ~ /360 and S/370
Assembler Assembler Assembler Assembler
~ /360 and 57370 ~ S/360 and 57370 - 5/360 and 5/370 /360 and S/370
Linkage Editor Linkage Editor Linkage Editor Linkage Editor
~ 57360 and S/370 ~ /360 and S/370 ~ S/360 and $/370 S/360 and S/370
Functional Functional Functional Funciional
Simulator Simulator Simulator Simulator
~ Subroutine Library — Subroutine Library - AP-101 Program ~ S/360 and $/370
- Self Tent ~ Onboard Program Validation Software JOVIAL Compiles
Validation ~ Functional Test ~ CC-1 JOVIAL Compiler
~ Self Test — CC-1 Operating System
Subrouting Library
~ Self Test
~ Maintenance Software
(In-flight performance,
premission readiness,
and diagnostic mainten
ance programs)
= Navigation Weapon ~ Central Integrated Test — Data Management ~ Command and Control
Delivery and Data System ~ Guidance ~ Signal Procezsing
Management (F-15) ~ Navigation/Weapon De- Hultiprocessing (AWACS)
{ fivery

-~ Storage efficiency using
1601t or 32:bit data and

instructions

— Storage efficiency. using
16:bit or 32:bit data and
NSUUCLOonS.

~ Storage efficient archi.
tecture, (16 bit and 32.bit
da1a end instructions)

~ Hallword storage protect

- Haltvord parity

~ Read-oniy storage, micro-
Programmed control

~ Memory power swilching
option

~ Addressing 10 512K
halfwords

= External main store
interface option

~ Hexadecimal flosting
point

~ Multicomputer and Mol-
Tprocessor options

~ Optional custom micro
programmed instructions
and functions

= Problem/supervisor states

- Comprehensive BITE

~ Cache organization
(Cache storage 1s mono
lithic}

~ S/370 compatible
{planned option)

- Read-only storage; micro
program control

= Optimized for maintain
ability



Ad d Sy /4Pi C
CP-1125/BQQ-5
SP-0 SP-1 SP-201
|
16/page 560 15,970 (with growth avail-
sble}
1.2/psge 181 660

36x8.0x0.5'page

42x102x136

455 x 185 x 180

51 72 1095 at 60 Hz, 950 aver-
age, BG5S at 400 H2
ax® a0 32K
4K/6K 4K/16K 16K/48K
.
16 16 16
06 0.6 0.45
1.5 {etfective) 13 10
tonolithic? tMonolithic? Monalithic2
230 3425 450
35 27 167
1.0 53 667
240 80 733
33 a1 43
No No No
1601t parallel, basic 16-bit paraltel, 170 modes Two 32:bit DMA, MPX. 8
channel has bresk-in DMA, butfered and di- subchannels, break-in,

and direct 1/0
modes

rect, customized 1/0

multipie interrupts, 32-bit
1/0 channel

Two (A, B) Three (A, B, Q) Three (A, B, Q)
~ - S/380and $/370 ~ S/360 and /370 ~ S/360 and $/370
Assernbler Assembler Assembler
- S/360 and S/370 ~ S$/360 and S/370 ~ 5/360 and $/370
Functional Linkage Editor Linkage Editor
Simulator ~ 5/360 and S/370 ~ /360 and 5/370
~ Subroutine Library Functiona! Functional Simulator
~ Self Test Simulator ~ Performance Monitor/
~ SP.1 Assembler Fault Location
~ SP.1 Linkage Editor
~ SP-1Program Validation
~ Library Utilities
— Self Test
f
T~ Medum Perdormano: ~ High Performance Sub- System processing and con-
Subrysiem Processor system Processor wolling (AN/BQQ-5)
~ S:3A Subsystem Control — F-4 ATIS
with monolithic memory  ~ Navigation, Musile and
(SP-0A)

~ Midcourse Guidance
Unit (Harpoon Missile)
vaith DRO core memory
(SP-08)

Drone Stabilization and
Control, Communica
tions Processor

— Torpedo Stabtlization
#nd Control

The SP-O features 3 one
page CPU. The SP-0A
has 3 one page 4K mono-
fithic memory and a one
page specal 1/0. The
SP.08 has a one page DRO
core memory aad 2 one
page special /0. A mono.
Iithic memory wall be
2varlable for the SP.0B
in mid-1974

The SP-1 structure has
sutficient space for # 16K
memoty and customized

170. Provisions for double-

precision arithmetic are
included. The SP-1Ais
essentially the same a5 an
SP-1, but does not have a
structure or powsr supply,
1t weighs 3.6 pounds and
occupies 100 cubic inches,
The SP-1B 1 for nonflight

environments and uses dual

ndine packaging (DIP). It
weights 200 pounds and
occupies 8 cubic feet. The
SP-1M extends the SP-1
performance by including

Load Double, Store Double,

and long-format Register.
Storage (RS) instructions.

e

~ Hybrid System/4 Pi and
‘SHP packaging

~ Very maintainable

~ NTDS interface



Models of System/4 Pi and Advanced/4 Pi Computers

CEl TC2
CP-1 AP-1 or !
Coupler AP-2

L O e -

“cp2 SP-0A
~r==t e
s goere
E-—.-l
I: .
cP-3 SP-0B

See Tables for Accurate Relationship







LEGEND:

DC/D Direct-current-to-digital convertor
D/DC Digital-to-direct-current converier
DI Discrete inputs
DMA Direct memory access
DO Discrete outputs.
DRO Destructiva readout
Drs Digital-10-synchro converter
ECI Externally controlled input
ECO Externally controlled output
Ic Integrated circuit {mostly smallscale
integration transistor transistor logic)
K 1024 (core-storage muttiplier)
kop/s Thousands of operations par second
MPX Multipiex{er) {ing)
PCI Program controlled input
PCO Program-controlled output
. S/ Synchro-to digital converter
SHP Standard Hardware Program {Navy)
$/350 Resembles and is compatible with 1BM
System/360 machines and software
$/370 Resembles and is compatible with IBM
+ System/370 machines and software
NOTES:
116K configuration requires auxiliary memory unit
2Unit logic and medium-scale integration transistor
transistor fogic.
alues stated are for 8 32K memory contiguration
2nd maxsmum performance
4Caiculated execution times
P-0A has a monoiithic memory, while the SP.0B
uses a core memory. An SP.0B monolithic mem
ory will be available in mid-1974
SAlternate monolithic memory avaitable in mid
1974
3
»







