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PREFACE

The purpose of this study guide is to provide a text for study of the maintenance
of the UNIVAC®1219 computer, The information herein supplements that which is
presented in class and that contained in the UNIVAC® 1219 Technical Manual,

Training on the UNIVAC 1219 computer is necessarily complemented by operation de-
scriptions, charts, block diagrams, simplified logic diagrams, and study questions,
In this study guide most of these training aids are available for reference in the
sequential order of course development. The use of this information is determined
by the instructor,

Each section contains a list of references which are portions of the UNIVAC 1219
Technical Manual, PX 3316. If no reference is made to this material within the

study guide text, the student should read the information at the completion of the
study guide section.

®- Registered Trademark of Sperry Rand Corporation
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1.1. GENERAL DESCRIPTION

1.1-1., OBJECTIVES

5,6,1219 (M)1.1

To present the general characteristics and descriptions of the computer sections

and features of those sections.

1.1-2, INTRODUCTION

None,

1.1-3. REFERENCES

NIVAC 1219 Technical Manyal, Volume I, Section 1,

1.1~4, INFORMATION

UNIVAC 1219 Technical Manual, Volume I, Section 1.

1.1-5. SUMMARY

None,
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SECTION 2 ~ PROGRAMING

2.1. INSTRUCTION WORDS

2.1-1. OBJECTIVES

To present the instruction word format, interpretation of its designators, defini-
tion of terms specified by the instruction, and description of the instruction
repertoire.

2.1-2. INTRODUCTION

The instruction word controls the machine operations to perform a predetermined
function according to its bit configuration. There are 10219 different instruc-
tions,

2.1-3. REFERENCES

UNIVAC 1219 Technical Manual, Volume [, Paragraphs 3-6a, b, and c¢.

2.1-4. INFORMATION

a. ene Dy iption. The instruction word is an 18-bit number which
controls the computer operations to achieve some predetermined function. This
function could be an arithmetic type such as addition or subtraction, a logical
type such as logical multiplication (AND function), or a data transfer operation
causing a binary word to be brought from memory and placed into a register. The
operation to be performed is specified by the bit configuration (coding) of the
instruction word.

An over-all computer operation such as navigation, target position prediction, etc.,
is performed by the sequential execution of selected instructions, This arrangement
of instructions is referred to as a program. The instructions are stored in memory
along with 1B-bit data words. There are no restrictions imposed on the bit con-
figuration of a data word and it may therefore be identical in content to an
instruction word. Distinction between these word types is possible, however, be-
cause the addresses of the memory locations containing the instructions are kept
track of in the P register, When a word is extracted from memory, the computer can
distinguish an instruction from data because the time during which the instruction
is obtained is different from that involving data word extraction from memory, and
because the instruction is placed in a special register.

The memory origin of the instructions executed are controlled such that they are
obtained from memory at sequential addresses. The addresses are formulated by
incrementing the content of P by ¥l after each instruction is obtained. Therefore,
as an instruction is being executed, P holds the address of the next instruction.
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b. Format I ucti

1. iInstruction Word Configuration. The format 1 instructions are
identified by the 6 most significant binary bits of the word forming an octal code
of other than 50g. These octal digits comprise the function code (also referred
to as the [ designator). Refer to figure 2.1-1 for the format 1 configuration

BIT POSITIONS \7 2 1 o}

v v
f

NOTE: f CAN HAVE ANY VALUE OTHER THAN 50g

Figure 2.1-1. Format 1 Instruction Word Configuration

The function code specifies the operation to be performed. The lower 12 bits (U)
are used as determined by the function code. If the operation requires a memory
reference, U formulates a portion of the memory address. TIn other cases, U may
be the actual number handled by the instruction. Regardless of the origin of this
number (memory or U), the number is referred to as the operand.

2. Even-Numbered Function Codes or { >350g Instructions

a) Use of U as a Constant. There are only four format 1 instruc-
tions which use the U portion as the operand (also referred to as constant}. These
function codes are f = 36, 37, 70, 7lg. In order to provide an 18-bit operand
value, these instructions extend the sign of U (Uj1} into the upper 6 bits, This
value, referred to as XU, is formulated in a register separate from that which
holds the function code. Refer to figure 2.1-2 for the XU configuration.

8T POSITIONS 17 Bl o
. J J
g b3
u u
(SIGN BIT OF U) {12 LSB'S OF INSTRUCTION WORD)

Figure 2,1-2. XU Configuration for f = 36, 37, 70, 71

As an example of the use of XU, consider the instruction word 704065g. The function
code of 70 (ENTALK) places the constant XU in the AL register. The initial AL con-
tent would be cleared and the XU value of 774065g would be placed in AL. No memory
reference other than that necessary to obtain the instruction word is required.

2.1-2
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b) L Ua Address. All format 1 instructions other than
{ =36, 37, 70, 71 require a memory reference either to obtain an operand or to
store a value into memory. U is used as the 12 least significant bits of the
address. Sixteen bits are necessary to allow addressing for the complete 65,53610-
word memory. The upper 4 bits are supplied from either the P register (P15.19) or
the special register (SRq 2-¢). The resulting address is referred to as either Up
or Ugg depending upon which is used. The origin of these 4 bits is determined by
the function code and SR3, SRy is considered to be the SR active bit. If SR is
inactive (SR3 = 0p), SR is not used. Refer to table 2,1-1 for the conditions
necessary to use Up and USR.

TABLE 2,1-1. Up AND Usg CONDITIONS

CONDITIONS . RESULTING ADDRESS*
(533 = 02) or (f = 30, 31, Up = 15——12 11 0
34, 35, 51-67, S— A —
72-76 B oo U
(SR, = 1p) & (f = 01-27, 32, Ugp = 15212 1] 0
g 33, 40-47 SR
SRy 5. u

* If interrupt sequence is in effect, upper 4 bits of address are O's,
Address = 15~=——-12 11
L

0's U

All format 1 instructions other than those listed in Table 2.1-1 use XU as a
constant, The interrupt sequence is discussed in a later sheet.

There are instructions which can Le used to change the contents of SR to any con=
figuration. SR3 is not considered as an address bit; its only use is to specify
the activeness of SR.

If Py5-12 is used, the address used by the instruction will be in the same area of
memory from which the instruction word itself is obtained, Realize that the in-
struction is obtained from the address held by P, P is advanced to the address

of the next instruction while the instruction is being brought from memory. During
the instruction execution, P holds the address from which the current instruction
was obtained plus one, If the current instruction was extracted from address
017777g which is in bank 1, the upper 4 bits of Up will be 00102 which will refer=
ence bank 2. Thus, care must be taken in executing instructions from the last
address of a bank.

3. 0dd Numbered Function Codes and f<50g Instructions. For instruc-
tions with odd-numbered function codes less than 50g, the XU, Up, or Usp value is
modified. These function codes require the addition of one of the control memory B
(index) registers to the address or constant formed with U (Up, USR, or XU). The B
register to he used is specified by the 3-bit index control register (ICR), There
are instructions which can be used to change the contents of ICR. ICR controls all

2,1-3
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instruction references to a B register. The modifications of Up + B, Usg * B, and
XU + B are performed in an end-around-carry manner.

c. Format 2 Instructions. The format 2 instructions are identified by the
6 most significant binary bits of the word forming the octal code of 50g. Refer to
figure 2.1-3 for the format 2 configuration.

BIT POSITIONS 17 12 11
w

Figure 2.1-3. Format 2 Instruction Word Configuration

For these instructions, f only indicates the format 2 configuration. The m desig-

nator is the effective function code (sometimes referred to as minor function code).

lt specifies the operation to be performed and is often referred to as f. Them
designator is placed in the same register as is f for format 1 instructions. The
machine is able to determine which designator this register holds by inspecting
the format 2 flip-flop. This flip-flop is set if the upper 6 bits of the instruc-
tion word indicate format 2 (50g).

The remaining 6 bits comprise the k designator. The use of k is determined by m,
Most of the format 2 instructions are of the input/output type, and k indicates the
I/0 channel number to be affected. In other cases, k represents a shift count and
a value (constant) to be placed in ICR or SR, None of the format 2 instructions
use any of the instruction bits to form a memory address

d. Fault Function Codes. There are three format 1 function codes which
cause -an instruction fault condition. These are f = 00, 01, and 77g. This fault
condition interrupts the program and jumps the program to either address 00000
(control memory) or address 00500g (bootstrap) depending upon the position of the
AUTOMATIC RECOVERY switch. This switch and its effect are discussed in a later
sheet. There are other instructions which are illegal; however, they do not cause
the fault interrupt condition.

e. Repe ir Instructions =0T . There are 3 basic groups
of instructions. Some instructions require an operand from memory. Others store
the contents of AU, AL, or B into memory. The remaining instructions do not use
memory. Refer to table 2.1-2 for a listing of the non~-I/0 instructions. The
important feature of this table shows the use of XU, Up, Usg, k and B modification

Refer to the UNIVAC 1219 Techpical Manual, paragraph 3-6¢ for a more exact de-

scription of the instructions. The input/output instructions are discussed in
later sheets,
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TABLE 2.1-2. (219 COMPUTER REPERTGIRE GF INSTRUCTIONS (NON-1-0)

ENTER (Mem Register)

SUBTRACT (Reg - Mem  Reg}

COMPARE (Reg & Mem)

10 ENTAU | Address =Up,
11 *ENTAUB | Ugg, Up+B, or
12 ENTAL | Ugp'B

13 *ENTALB
32 ENTB
33 *ENTBB

16 SUBAL Address = Up,
17 *SUBALB | Ugg, Up+B,
22 SUBA or UgpB

23 *SUBAB

02 CMAL | Address =
03 *CMALB [Up, Ugq,
06 CMSK |Up+B,or
07  *CMSKB |Uggp+ B

ENTER (non-memory)

SELECTIVE (logical operation
Wwith Reg & Mem)

SKIP

3 ENTBK (XU —»B)
87 *ENTBKB  (XU-B—sB)
70 ENTALK  {XU-—»aL)
50:72 ENTICR  {k —»ICR)
50:73 ENTSR  (k—»SR)

04 SLSU } Address = Up,

05 *sLSUB Usgs Up + B,
51 SLSET or USR B
52 8LCL Address = Up
53 SLCP

COMPLEMENT (Reg. no Mem)

STORE (registr —» Mem}

40 cCL } 0's ~» Mem at

41 *CLB Address Up,
42 STRB Ugp, Up+ B, or
43 *STRBB Usp-B

44 STRAL ftosage gt
45 *STRALB( Ugp Up~ B,
46 STRAU
47 *STRAUB
72 STRICR Storage ad~
74 STRADRp dress=Up
75 STRSR

or Ugg + B

50:61 CPAL
50:62 CPAU K not used
50:63 CPA

56 BSK }Msmused,

57 BK Address =
Up

50:50  SKP k= con-
sole skip
key

50551 SKPNBO)
50552 SKPOV
50:53 SKPNCV ] k not used

50:54 SKPODD
50:55 SKPEVN/

ROUND (Reg, no Mem)

DIRECT JUMP

50:60 RND K not used

MULTIPLY & DIVIDE (Reg & Mem)

24 MULAL
25 *MULALB
2 DIVA Usp: Vp * B
27 *DIVAB orUsp > ®

Address = Up,

ADD (Reg + Mem—sregister)

SHIFT & SCALE FACTOR (no Mem)

14  ADDAL Address = Up,
15 *ADDALB | Ugg, Up+B,or
20 ADDA Ugg + B

21 *ADDAB

ADD (AL + XU~»AL}

71  ADDALK _l no memory

50:41 RSHAU
50:42 RSHAL
50:43 RSHA k = shift count
50:44  **SF

50:45 LSHAU
50:48 LSHAL
50:47 LSHA

4 ap }jumpad.
s m JETl
80 JPAUZ

61 JPALZ
62 JPAUNZ
63 JPALNZ | jump ad-
94 gpayp [Oress=Up
85 JPALP
58 JPAUNG
67 JPALNG
73 BIP )

INDIRECT JUMP

54 LIPET | jumpad-
dress in mem
55 uR at address

Yp

NOTES:  *Oda function codes less than 50g add Bicy to U value.

**Scale factor instruction (f = 50:44) stores a shift count in a fixed

memory lacation.

DIRECT RETURN JUMP

7%  RIP jump ad-
dress = Up+l

INDIRECT RETURN JUMP

T
30 IRIP | jumpadd. =

31 fIRJPB | NO.+1atUp
or Up+ B

sTOP

50:56 STOP | k = console
stop key
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2,1-5. SUMMARY

There are 2 basic instruction types, Format 1 and Format 2. Format 1 instructions
(f # 30g) use the lower 12 bits (U) either as an address (Up or USR) or an operand

(constant, XU). Some Format 1 instructions specify modification of the value
formed with U by the addition of Bygp-

Format 2 instructions (f = 50g) use the m designator as the actual function code.
The lower 6 bits (k) is used as a constant.
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SECTION 3 - OPERATION

3.1, CONTROLS AND INDICATORS

3.1-1. OBJECTIVES

To present the general description of the controls and indicators, their functions,
and their uses,

3.1-2, INTRODUCTION

Although the computer is basically automatic, there are provisions for control of
the computer., Indicators provide a meaus of monitoring the operations. Switches
are used to control a part or all of the computer operation, to provide jump and
stop conditions, and to govern the speed of operation for maintenance purppses.
There are also pushbutton/indicators which monitor and allow the manual setting

of flip-flops, and pushbuttons with which an entire register can be cleared.

3.1-3. REFERENCES

NIVAC 1219 Technical Manyal, Volume I, Paragraphs 3-1 and 3-2,

3.1-4. INFORMATION

Refer to the UNIVAC 1219 Technical Manual, Volume I, paragraphs 3~1 and 3-2 for

the general description of centrols and indicators,

3.1-5, SUMMARY

None,
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SECTION 3 - OPERATION

3.2. MANUAL INSTRUCTION EXECUTION

3.2-1. OBJECTIVES

To present the operating procedures involved with the manual execution of an
instruction.

3.2-2. INTRODUCTION

For program loading, program debugging, and for maintenance purposes, control of
the computer can be effected to cause the computer to execute one instruction
which has been loaded into the F register,

3.2-3. REFERENCES

UNIVAC Technicg]l Manual, Volume I, Paragraphs 3-3a and b.

3.2-4. INFORMATION

a. Geperal Descriptiop. Through the use of the function repeat operation
in conjunction with the operation step mode, the operator can execute one in-
struction repeatedly at a manually controlled rate. The function code portion
of the instruction must be set in F, and the address used by the instruction must
be set in P. Each depression of the START STEP/RESTART switch causes one execution
of the instruction. During each execution, P is incremented by +1 so as to create
sequentially increasing addresses to be used by the instruction.

b. Qperating Procedures. Refer to the UNIVAC 1219 Technical Manual,

Volume I, paragraphs 3-3a and h. These paragraphs describe the procedures for
manually executing the ENTAL (f = 12) and STRAL (f = 44) instructions. These
instructions provide for reading from memory and writing into memory operations.

The procedures described in the above reference can be modified to allow the
internal, low-speed restart oscillator to effect the stepping action. If the

START STEP/RESTART switch is placed in the up (locked) position instead of the
momentary down (spring loaded) position, each pulse from the restart oscillator
causes the instruction to be executed once and thus simulates one manual depression
of the switch. The rate of executions can be governed by the RESTART SPEED CONTROL
potentiometer which varies the frequency of the oscillator from 2 to 200 pulses per
second,

3.2-5. SUMMARY

None.

3.2-1
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SECTION 3 - OPERATION

3.3. UTILITY PACKAGE I

3.3-1. OBJECTIVES

To present the capabilities and use of the Utility Package 1 service routines,

3.3-2, INTRODUCTION

Utility Package I contains operator service routines used to perform memory loads
and dumps in various formats and to change the contents of memory locations by
computer panel control.

3.3-3. REFERENCES

None.,

3.3-4, INFORMATION

a. General Degcription. Operator service routines are those routines

which perform handling service to the user; however, they do not become integrated
into his program, Utility Package (UPAK) T is a paper tape utility package which
loads assembled program tapes and makes memory dumps on paper tapes. The package
provides other console conveniences which are inspect-and-change memory cell
contents and store constant into memory.

UPAK I is a collection of seven subroutines punched on paper tape in relocatable
bioctal format. These subroutines provide paper tape input/output functions and
examination and alteration of memory for program debugging. The following is a

listing of the UPAK I subroutines.

1. Load Absolute Flexowriter/Field Data/ASCII Code* #r:” ~
2, Load Absolute Bioctal Code

3. Load Relocatable Bioctal Code**

4. DOump Absolute Flexowriter/Field Data/ASCII Code®

5. Dump Absolute Bioctal Code

*This type of code is determined by the type of paper tape punch (Flexowriter,
1232 I/0 Console (field data), or 1532 I/0 Console (ASCII) that the particular
UPAK 1 specifies.

#**Relocatable (relative) bioctal code is generated by the TRIM Assemblers.

3.3-1
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6. Inspect and Change
7. Store Constant in Memory

UPAK T may be loaded anywhere in computer memory above address 01000g with the
single restriction that the cntire package must be contained within a single
memory bank. The paper tape load and dump routines are operable under program or
manual control; the inspect-and-change and store-constant-in-memory functions are
operable from the computer control panel only.

UPAK I has been designed for computers with a maximum of 32,768 storage locations.
For this reason, the dump and load subroutines (with the exception of load
relocatable bioctal code) cannot be used to either load or dump a tape above
address 77771g. Those installations possessing larger than a 32,768-location com-
puter should use UPAKM for the full addressing capability.

UPAK 1 occupies 1,03lg memory locations, exclusive of addresses 00540g through
0077Tg which are used by the UPAK I loader. kEntrance addresses to the seven
subroutines are assigned relative to the UPAK [ base address. The base address

is specified by the operator prior to leading UPAK [. This operation is discussed
later in this sheet. Refer 1o table 3.3-1 for the subroutine starting addresses.

TABLE 3.3-1. UPAK 1 SUBROUTINE ENTRANCE ADDRESSES

ADDRESS SUBROUTINE ENTRANCE
Base*+ Q Program entrance to paper tape load®*
Base + 2 Program entrance to dump absolute Flexowriter/field data/ASCII code
Base *+ 4 Program entrance to dump absolute hioctal code
Base + 6 Manual entrance to paper tape load™*
Base *+ 7 Manual entrance to dump absolute Flexowriter/field data/ASCII code

Base + 10g { Manual entrance to dump absolute bioctal code
Base + 1lg | Manual entrance to inspect and change

Base + 12g | Manual entrance to store constant in memory

NOTES: *Base refers to the base address of UPAK I in memory.
**These paper tape operations are for all formats:
Absolute Flexowriter/field data/ASCLL
Absolute bioctal
Relocatable (relative) bioctal

UPAK T subroutines use the currently active B register, but they store and restore

its original value. Subroutines entered under program control also store and
restore the Special Register (SR) value used by the program,

3.3-2
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b. Descripti £f$S utine Formats

4 o 2
1. Load Al Flexowri Field Datd/ASCII Code. A particular
UPAK I can accept one of these three codes, depending on the Lype of UPAK L.

Refer to figure 3.3-1 for the input tape format.

A carriage return followed by either an 8 or an 88 and another carriage return
activates the load subroutine. A single 8 indicates the input tape has no check-
sum; an 88 indicates that the input tape has a checksum. The subroutine ignores
any data which may precede either of these two comhinations. Each computer
instruction word on tape is preceded by a five-digit address which need not be in
sequential order; all five digits must be present, The next six digits constitute
the instruction word to be loaded; all six digits must be present. The load sub-
routine, in effect, accumulates the first 11 octal digits following a carriage
return as address and instruction, and ignores all other character codes including
notes. A carriage return signals the end of the instruction. If less than 11
octal digits are accumulated, the instruction will not be loaded. A final carriage
return followed by a double period (..) terminates the load and if required, initi-
ates a check verification.

When the checksum verification is correct, the load terminates with AU and AL
both containing O's, When it is incorrect, the load subroutine terminates with
AU = computed checksum and AL = tape checksum.

If Skip Key 1 is set, the load subroutine will perform a checksum verification
without loading the tape into memory.

No Checksum Checksum

=g oo #88

*AAMAA TIIIIL *AAAAA TIITII
#*AAAAA TIITII *AAAAA IIEILILL
*AAAAA TIIIII #AAAAA 111111

*AAAAA ITIILL

*CéCCCC

NOTES: * indicates carriage return, For 1232 and 1532 1/0 Consoles (field data
and ASCII codes, respectively), line feed is required after carriage
return,

A indicates octal character address digit,
I indicates octal character instruction or constant digit
C indicates octal character checksum digit.

Figure 3.3-1. Flexowriter/Field Data/ASCII Code Format for Imput via UPAK I
As [t Appears Printed When Punched on Tape

3.3-3
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When the checksum verification is correct, the load terminates with AU and AL both
containing O's, Wnhen it is incorrect, the load subroutine terminates with AU =
computed checksum and AL = tape checksum,

If Skip Key 1 is set, the load subroutine will perform a checksum verification
without loading the tape into memory.

2. Load Absolute Bioctal Code, Refer to figure 3.3-2 for the input

tape format.

The absolute bioctal tape must begin with a 76 (code for absolute bioctal tape).
Immediately after the 76 code are the initial and final addresses consisting of
five digits each. Six-digit instruction words follow without further addressing,
and the tape is terminated by a six-digit checksum.

If Skip Key 1 is set, the absolute bioctal load subroutine will perform a checksum
verification without leading the tape into memory.

CODE ON_TAPE MEANING
76 CODE FOR ABSOLUTE BIOCTAL TAPE
11

INITIAL  ADDRESS
hed
G
FF
FINAL ADDRESS
FF.
~
XX

XX § @————————— st INSTRUCTION WORD OR CONSTANT

XX

XX
XX {4——————————| AST INSTRUCTION WORD OR CONSTANT
XX
cc

CC e CHECKSUM

cc

Figure 3.3-2. Absolute Bioctal Code Format for Input via UPAK [
As It Appears On Punched Tape
3.3-4
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3. Relative) Bioctal Code. Refer to figure 3.3-3
for the input tape format. The relocatable bioctal tape must begin with a 75
(code for relocatable bioctal tape). The entire program must he relative to base
zero. Six-digit instructions follow the 75 code without addressing. Each in-
struction is preceded by a one-digit code which specifies to the subroutine how
to modify the instruction for storage. The tape is terminated by a six-digit
checksum preceded by a code of 7. The computer operator specifies the load base
address in AU; the load subroutine then uses this information to accomplish the
tape load. The tape can be loaded anywhere in computer memory.

Refer to table 3.3-2 for the interpretations of the modification code.
This tape format is generated by the TRIM assemblers. If Skip Key 1 is set, the

relocatable bioctal load subroutine will perform a checksum verification without
loading the tape into memory.

CODE ON_TAPE MEANING
75 CODE FOR RELOCATABLE BIOCTAL TAPE
M‘X/\ MODIFICATION CODE FOR Ist INSTRUCTION
XX

Ist INSTRUCTION WORD OR CONSTANT
XX

XM a————————— MODIFICATION CODE FOR 2nd INSTRUCTION

XX

XX 2nd INSTRUCTION WORD OR CONSTANT

XX

|

| .

|

XX

X7 &————=——————— MODIFICATION CODE OF 7 INDICATES END WATH
CHECKSUM FOLLOWING

cc

cc e CHECKSUM

cc

Figure 3.3-3, Relocatable Bioctal Code Format For [nput via UPAK T
As It Appears On Punched Tape

3.3-3
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TABLE 3.3-2. RELOCATABLE BIOCTAL MODIFICATION CODE INTERPRETATION

CODE MEANING

0 No modification of following instruction word or constant

1 Add base address to bits 11-0 of following instruction word or
constant,

2 No modification of following instruction word or constant

3 Add base address to bits 14-0 of following instruction word or
constant.

4 Add to current load address the following constant (creates a

break in the storage addresses; i.e., the next instruction will
be stored at the current address plus the constant following
the 4 code).

5,6 Not used.
7 Following is checksum.
4. Dump A Fl i Field Data/ASCIT Code. Depending on the

type of UPAK I, the dump is in one of these three codes, The dump is initiated
manually at the computer or under program control for output on punched paper tape.
The 88 format (with checksum at the end) is the only one dumped. The output tape
includes both the addresses and the contents of memory location being dumped. The
format is that shown in figure 3,3-1.

5. D A te Bi Code. The absolute bioctal dump is initiated
manually at the computer or under program control., The output on punched paper tape
is the 76 code followed by the initial and final addresses, the contents of the in-
clusive memory locations, and the checksum., The format is that shown in figure
3.3-2, If more than one program area is dumped successively on the same tape, the
format for each such area is as just described.

6. Ingpect and Change. The inspect-and-change subroutine causes the

contents of the memory location specified in AU to be displayed in AL. The content
of AL may then be changed manually. The content of AL is then returned to the
memory address from which it was taken. The inspection address must only be
entered the first time since the content of AU is incremented by 1, and the content
of the next sequential address is brought into AL with each successive performance
of the inspect-and-change function. If the operator wishes to inspect the content
of some addresses other than the next sequential address, he may do so by setting
the new address in AU before returning AL into memory.

7. Store Constant in Memory. The store-constant-in-memory function
permits the operator to load a specified area of memory with a value manually
entered into AU, If AU = 0, the area is cleared.

c. Operating Procedures.

1. Loading UPAK 1. UPAK I is provided on punched paper tape. The tape
is subdivided into 2 parts, the loader which is in absolute bioctal format and

3.3-6



[image: image21.jpg]5.6.1219 (M)3.3

UPAK T which is in relocatable bioctal format. The loader itself performs a re-
locatable hioctal load which loads UPAK I. The loader is brought into memory by
bootstrap. UPAK I loading procedure is as follows.

STEP 1. Place UPAK I tape in reader.
STEP 2. Master clear computer
STEP 3. Press LOAD button to activate paper tape bootstrap,

STEP 4. Start computer (depress START STEP/RESTART switch).
AU and AL should contain 0's.

STEP 5. Set AU to the desired UPAK I base address.

STEP 6. Start computer (depress START STEP/RESTART switch).
The computer will stop after UPAK I is in memory.
AU and AL should contain 0's.

After UPAK I has been loaded into memory, addresses 00540g through 00777g, which

are occupied by the loader for UPAX I, are available for other use. It should be
noted, however, that any subsequent loading of UPAK I will use these addresses to
accomplish the load.

2. Error Detection. Automatic checksum verification by the paper
tape load subroutines is the only error detection performed by UPAK L. If the
tape checksum and the checksum formulated from the loaded information agree,
the computer will perform a normal stop with AU and AL both containing O's., If
they do not agree, the computer will stop with AU = computed checksum and AL = tape
checksum.

Checksum verification is also performed on the loader for UPAK I. [mmediately
after this loader has been inputted, control is given to a temporary checksum
verification subroutine which is part of the inputted loader. This subroutine
verifies the bioctal entry of the loader.

3. Use of UPAK I. Paragraphs 3.3-4c¢3a) through 3.3-4c3e) list the
procedures of operation for the UPAK [ subroutines. These procedures assume UPAK I
to be in memory.

a) Paper Ta ad Form:
1} Manual Initiation.
STEP 1. Place tape in reader.
STEP 2. Set P to UPAK I base address +6.

Step 3. Set Skip Key 1 if checksum verification only is
required.

Step 4. For relocatable hioctal load only, set starting
address in AU. (Not required if Skip Key 1 is
set.)

Step 5. Start computer. (Depress START STEP/RESTART
switch.) - Computer will stop after load. AU and
AL should contain 0's. Successive tapes may be
loaded without resetting P.

3.3-7
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3.3-8

2)

Program Initiation.

STEP 1.

STEP 2.

STEP 3.

Place tape in reader.

For relocatable bioctal load only, enter AU with
starting address.

Execute a return jump or indirect return jump to
UPAK I base address.

b) Dump Absejute Flexowriter/Field Data/ASCIi Code.

1) Manual Initiation.
STEP 1. Set P to UPAK [ base address +7.
STEP 2, Set AU to first address to be dumped,
STEP 3. Set AL to last address to be dumped.
STEP 4. Start computer. (Depress START STEP/RESTART
switch.) Computer will stop after dump.
Successive dumps may be performed by starting at
Step 2.
2) Program Initiation.
STEP 1. Enter AU with first address to be dumped.
STEP 2, Enter AL with last address to be dumped.
STEP 3. Execute a return jump or indirect return jump to
UPAK 1 base address +2.
¢) Dump Absolute Bioctal Code.
1) Manual Initiation.
STEP 1. Set P to UPAK I base address +108.
STEP 2, Set AU to first address to be dumped.
STEP 3. Set AL to last address to be dumped.
STEP 4. Start computer. (Depress START STEP/RESTART
switch.) Computer will stop after dump. Succes-
sive dumps may be performed by starting at Step 2.
2) Program Initiatien.

STEP 1.
STEP 2,

STEP 3.

Enter AU with first address to be dumped.
Enter AL with last address to be dumped.

Execute a return jump or indirect return jump to
UPAK [ base address +4,
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d) 1 M Ipitiati

STEP 1. Set P to UPAK I base address +1lg.

STEP 2, Set AU to desired memory address.

STEP 3. Start computer. (Depress START STEP/RESTART switch.)
Computer will stop with the address in AU and its
contents in AL. The address in AU and/or the contents
in AL may now be changed.

STEP 4. Start computer. (Depress START STEP/RESTART switch.)

If contents only were altered, they will be stored

at the original address and computer will stop with
the next sequential address in AU and its contents in
AL,

1f the address only was changed, the contents of AL
will be restored to their proper memory location and
computer will stop with the new address in AU and
its contents in AL,

If both the address in AU and its contents in AL were
changed, the contents of AL will be stored at the
original address and computer will stop with the new
address in AU and its contents in AL,

Any number of such sequences may be executed starting

with Step 4.
e) Store Copstant in Memory (Manual Initiation Only).
STEP 1. Set P to UPAK I base address +12,.

8

STEP 2. Set first storage address in AU,

STEP 3. Set last storage address in AL,

STEP 4, Start computer. (Depress START STEP/RESTART switch,)
UPAK I will record these addresses and computer will
stop with AU cleared.

STEP 5. Set desired constant in AU.

STEP 6. Start computer. (Depress START STEP/RESTART switch,)
UPAK I will store the contents of AU at successive
memory locations within, and including, the limits
established in Steps 2 and 3. Additional entrances
may be made starting at Step 2,

3.3-5. SUMMARY

None.

3.3-9
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NO FLAG FLAG: )
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FUNCTION FUNCTION FUNCTION FUNCTION
INPUTS ———» q
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TO SATISFY FUNCTION TO SATISFY FUNCTION

Figure 4.1-1. [Illustration of Flag Level Notation

2, Detailed Analysis. AND gate ¢ of figure 4.1-2 is used for an
example. Refer to figure 4.1-3 for the schematic.

Current flows from the ~15 volt supply through the 2,2k, 470 ohm, and 5.6k re-
sistors to the +15 volt supply. A voltage of the polarity shown is developed
across the 470 ohm resistor. If both inputs A and B are at low levels, the voltage
applied to the transistor base with respective to ground (emitter) is negative
which forward biases the transistor. As a result, current flows from the -4.5 volt
supply through the collector to emitter to ground. In this condition, the output
is at ground level due to the low internal resistance of the collector to emitter
path,

If either the A or the B input (or both) is at a high level (ground), current flows
from the ~15 volt supply through the 2.2k resistor and input diode. Because of the
low internal resistance of the input diode, an effective ground level is present on
the left side of the 470 ohm resistor., The voltage drop across this resistor (of
the polarity shown) then becomes the transistor bias which cuts off the transistor.
Depending upon the load, approximately -4.3 volts is present at the output

c. Function.

1. General Description. The OR logic function is performed by acircuit
referred to as an OR gate, This gate is identified by a special symbol. To satis-
fy an OR gate, at least one of the inputs must be present at the indicated level,
When the gate is satisfied, the indicated output level is present, An OR gate can
be drawn as an equivalent AND gate. Refer to figure 4.1-4 for the four basic —
configurations, truth tables, and equivalent AND gates.

4.1-2
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Figure 4.1-3. Low Inputs, High Qutput AND Gate

These examples use only two inputs; there can, however, be many more inputs,
Regardless of the number of inputs, at least one of them must be at the indicated
level to satisfy the OR gate.

2. Detailed Analysis. OR gate ¢ of figure 4.1-4 is used for an

example. Refer to figure 4.1-5 for the schematic.

Current flows from the -15 volt supplies through the 470 ohm resistor to the +15
volt supply. A veltage of the polarity shown is developed across the 470 ohm
resistor. If both inputs A and B are at high levels (ground), current flows from
the -15 volt supplies through the 2,4k resistors and the input diodes. This
ground level is applied to the left side of the 470 ohm resistor which causes its
voltage drop to be the transistor bias (base to emitter)., The transistor is cut
off and the -4.5 volt supply is felt as the output,

If either input is at a low level, that low level is applied to the left side of
the 470 ohm resistor. If a ground is applied to the other input, its coupling
diode to the 470 ohm resistor is reverse biased and cut off, The resulting
negative voltage applied to the transistor forward biases it to cause collector-
to-emitter current flow from the -4.5 volt supply. The output is a ground level
because of the relatively low internal resistance of the transistor.

d. AND/OR Combination Fugction. AND and OR circuits can be combined into
one gate, Refer to figure 4.1-6 for an example.
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f. Com Notation. Each circuit has a unique reference number, The
printed circuit card type number and card location within the machine also is
noted, Refer to figure 4.1-8 for an example,

In most cases, the unique circuit number identifies the logic group with which
the circuit is associated. In this example, the letter A indicates probable
association with either the AU or AL register. [f it does pertain to a selector
or register (i.e., a device with which the gate might be associated with one
particular bit position), the last two digits of the unique number indicate the
bit pesition. Since AU is numbered with bit positions 235 through 218, this gate
in all probability, pertains to Algg.

The unique circuit number for a flip-flop is slightly different. Refer to
figure 4.1-9 for an example.

All flip-flops have the "X" in their unique terms. In this example, the 1 and O
sides are referred to by the terms 01400 and 00A0O, respectively. This particular
flip-flop is stage 20 of the AL register,

Refer to UNIVAC 1219 Techpnical Manual, Volume I, Section 8-3 through 8-5 and
logic diagrams, figure 9-1

TEST POINT

ON FRONT OF
SAME CHASSIS
HOLDING CIRCUIT

___——__———¢3M4
TEST POINT

LOCATION ON CHASSIS:
3 — TEST BLOCK NUMBER
M4 — COORDINATES ON BLOCK

/UNIQUE CIRCUIT NUMBER
02A00 i

2060 «—————— CIRCUIT CARD NUMBER,
4ui2H e PREFIXED BY 700

CARD LOCATION:
4 - CHASSIS NUMBER
J2H — JACK LOCATED AT COORDI—
NATES (2H IN CHASSIS

" 12
PIN NUMBERS //"
ON CIRCUIT CARD

Figure 4.1-8. Logic Gate Notation
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Figure 4.1-9. Flip-Flop

4.1-5, SUMMARY

All circuitry is analyzed in the logic symbol form.
are the AND gate, the OR gate, and the flip-flop.

Notation

circuit number, circuit card type, and physical location code.

The three basic circuits
Each logic symbol has a unique
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SECTION 5 - CONTROL SECTION

5.1. MASTER CLOCK, MODE CONTROL, PHASE STEP MODE, PHASE REPEAT

3.1-1. OBJECTIVES

To present the detailed theory of operation involved in the master clock, mode
control, phase step mode, and phase repeat

5.1-2. INTRODUCTION

The master clock is the source of all computer timing. Phase step mode and phase
repeat allow the operation of the clock to he manually controlled for maintenance

purposes. One of four modes can be manually selected to effect the desired
operations.

53.1-3. REFERENCES

a. UNIVAC 1219 Techpical Manual, Volume I, Paragraphs 4-2a(5) and 4-2h(1),
(2) and (4).

b, UNIVAC 1219 Technical Mapual, Volume [I, Section 9 (logic diagrams).

5.1-4, INFORMATION
a. Master Clock,.

1. General Description. In order to effect the necessary data
transfers, etc. under the strict assurance that they will be executed with a pre-
determined time relationship to other operations, the computer utilizes a common
timing source. This source is the master clock. The basic component of the
master clock is a free-running delay line oscillator which produces a symmetrical
square wave.

The master clock output consists of four signals, referred to as phases. Each
phase is enabled by one alternation of the delay line oscillator. These four
phase outputs, represented by ¢1, @2, ¢3, and ¢4, provide timing to all computer
operations. Clock cycle time (all four phases) is 500 nanoseconds.

2. Detaile is. This analysis is of the clock operation when
running at normal high speed. Manual control of the clock is described later in
this sheet. Refer to logic diagrams, figure 9-4.

The basic component of the master clock is the oscillator comprised of the three
delay lines shown., The oscillator will run freely if 24J06 outputs a constant
high level. Except during phase mode, this high level exists because of the pin 5
input to 24J06.
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Lf both inputs to 01DDOL are high levels, a low level is applied to the series

of delay lines, One of the O1DDO1 inputs is taken from a tap of delay 03DYO!

such that after some time period, this input will become a low level. The result-
ing high level applied to the delay lines will eventually appear at the input to
01DDO1 and cause its output to again go to a low level. This continuous action
causes symmetrical square wave signals to appear at the delay line taps and at

the output of O1DDOI.

Because of the inherent circuit delay of 01DDO1, each square wave alternation has
a duration of approximately 125 nanoseconds, FEach alternation is used to gener-
ate one clock phase. Thus, it requires two oscillator cycles to complete the 4-
phase clock cycle,

Outputs of the square wave oscillator are used to develop the outputs of 63C13
and 63C24. A low level from 63C13 enables $1 and $3. A low level from 63C24
enables @2 and @4. These low levels occur alternately. Other enables for @
generation are from flip-flops 7XC24 and 7XC13. These flip-flops change their
set/clear configuration on every alternation of the square wave oscillator. The
third set of enables for #§ generation are from 21306, 21307, 21308, and 21J09.
Their outputs are constant low levels if the Phase Mode is not in effect. The
output of 71C14 is discussed later in this sheet. Refer to table 5,1-1 for a
description of clock phase generation,

3.1-1, NORMAL MASTER CLOCK OPERATION

63C13 63C24 7XC24 ff 7XC13 ff Generated ¢
L 1 Set Clear #1
H L Set Set @2
L H Clear Set @3
H 9 Clear Clear @4
L H Set Clear a1

Refer to the UNIVAC 1219 Technical Manual, Volume I, Section 4, figures 4-5 and

4-6 for a more exact timing description of the master clock operation.

For marginal check conditions, the pulse width of the phases can be varied with
the CLOCK switches shown in logic diagrams, figure 9-4.

b. Mode Control,

1. General Description. One of four modes can be manually selected by
depressing the corresponding mode indicator/switch. These modes are run, operation
and phase step, and load. The phase step mode is the only one which affects the
master clock so as to allow manual control of phase generation. Otherwise, the
clock runs at normal speed. The use of the other three modes is discussed in
later sheets.

2, Detailed Analysis. Refer to the UNIVAC 1219 Technical Mapual,

Volume [, Section 4, fiqure 4-3 and logic diagrams, figure 9-3.
5.1-2
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The computer can be in one of the four modes shown. The desired mode is initiated
by depressing the associated mode button. This action grounds the output of the
corresponding 00JO- gate to enable that mode. The mode gates are cross-coupled
such that once a mode is manually selected it will be held in cunirol after the
mode button is released, The computer itself can initiate some of these modes

by other inputs to these control gates.

c. Phase S M Wi Phase Re
I. Genera] D iption. The generation of the clock phases can be
manually controlled such that each depressien of the START STEP/RESTART switch
will produce one phase. FEach manipulation of this switch will produce the next
phase. The produced phase oceurs once and has its normal pulse width.
The sequence of events for manual phase generation is as follows.
STEP 1. Depress PHASE STEP MODE button.
STEP 2, Depress MANUAL CLEAR PHASE button,
STEP 3. Depress one PHASE hutton (first phase desired).
STEP 4. Depress START STEP/RESTART switch for each phase desired,
With the START STEP/RESTART switch in the locked up position, phase generation is
controlled by the low~speed oscillator. This is an internal oscillator whose
frequency can be varied from approximately 2 to 200 pps by the RESTART SPEED
CONTROL potentiometer. FEach oscillator cycle produces the next clock phase, thus
simulating repeated depressions of the START STEP/RESTART switch.
2. Detailed A si

a) START STEP/RESTART Switch Logic. Refer to figure 5.1-1 and
logic diagrams, figure 9-3.

Remote control logic is not shown in figure 5.1-1 and the signal labels assume
local control. The START STEP/RESTART switch is shown in the neutral position.
The up position is locked and the down position is spring loaded to return to
neutral when the switch is released.

In order to better describe the logic operation with signal labels, the output of
the low speed oscillator is referred to as "LS pulse” when at a high level, This
output is only used with the switch in the locked up position.

The purpose of the start flip-flop is to allow the switch to be honored only once
for each depression or for each LS pulse when the switch is in the up position.

Develop and verify each of the signal labels shown in figure 3.1-1.

Refer to the output labels for both output gates of this logic group (23310 and
35J10). Notice that the occurrence of the LSpulsewith the switch inthe up position
has the same effect as does the switch being depressed. Also, the absence of this
signal (LS pulse) with the switch in the up position has the same effect as does
the switch being returned to the neutral position. Therefore, the up position
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enables the low-speed oscillator to continually simulate the START STEP/RESTART
switch being depressed and released to neutral.

b) Phase ration, Refer to legic diagrams, figures 9-3 and 9-4.

With the phase step mode in effect, the generation of a particular phase is de-
pendent upon the corresponding 1XJO- flip-flop. Each time that the START STEP/
RESTART switch is released to the neutral position from being depressed or during
LS pulse with this switch in the locked up position, the 1XJO- flip-flop which was
set is cleared and the next 1XJO- flip-flop is set to enable generation of the next
phase,

Refer to table 3.1-3 for the sequence of events for the phase step mode. This
operation is described for repeated depression and releasing of the START STEP/
RESTART switch. The events are the same for the up positien of this switch except
those events caused by depression of the switch are caused by the LS pulse and
those events caused by releasing the switch to neutral are caused by LS pulse.

d. Phase S Mo i Ph e s
1. General Description. Phase repeat can only be achieved with the

phase step mode in control. With the PHASE REPEAT switch on (up position), the
manually selected phase will be continually generated at its normal rate. The
START STEP/RESTART switch is not effective., The selection of a phase or combi-
nation of phases require the manipulation of the MANUAL PHASE CLEAR and PHASE
buttons.

2, Detailed Analysis. Refer to logic diagrams, figures 9-3 and 9-4.

During the phase repeat operation, the clock oscillator is continually running.
24J06 has a constant low level input from 23J10.

30306 outputs a coustant high level to disable 32J06, Thus, none of the 0XJO-
flip-flops can change state automatically. Likewise, none of the 1XJO- flip-flops
change state. To select a phase or a combination of phases to be generated, the
0XJO- flip-flops must be cleared by the MANUAL PHASE CLEAR switch. The desired
phases can be selected by depressing the associated indicator/switches which set
the corresponding 0XJO- flip-flops. The proper 1XJO- flip-flops are immediately
set to enable phase generation.

5.1-5. SUMMARY

The master clock is a four-phase timing source. It is free running if the phase
step mode is not in effect. With the phase step mode (non-phase repeat) in effect
phase generation is manually or low-speed-oscillator controlled as determined by
the START STEP/RESTART switch. With phase-repeat and phase-step modes, the clock
is free running. However, phase generation is selected by the PHASE indicator/
switches,
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TABLE 5.1-3. PHASE STEP MODE SEQUENCE OF EVENTS WITHOUT PHASE REPEAT
(Initially not in phase mode, clock running) -

SWITCH ACTION PHASE FLIP-FLOPS Btart tt | Clock
1XJ08 1X307 1XJ08 1XJ09 0XJO8 0XJ07 0XI08 0XJ02 2408

STEP NEUTRAL . - - . - - .- . H Set '
- - & w - = & - " Set 92
s - . s =3 - e - H Set w3
.- - b 45 o T % - M Set 4, Spec 94+

Depress PHASE - . . - - o . . 2! Set Stop elock”

MODE
Depress MAN ar? ot a? a? ar' art ar ard set Stop clock?
CLR PHASE

Depress §1 set? ar® ar? cr? | st art anrt ar’ Set

Depress STEP S(lz C]l‘z Cll'Z Cltz Sell Clr‘ C]Y‘ Cll’l Bet
set2 Cl!‘z Cll‘z Ch’2 Setl Clr‘l Ch‘l Ch‘l Set. "n
set? ar? ar? a? | a? | se? art ar! B o | spec gan!
set? o | en? | e’ | ar? | s | at | ar! a! ar?

STEP neutral arlt set ar? ar? o | set? arl | at ! set! Stop clock”
ad | se! af { af | af | se? | ol [ al u! set! | Stop clock”

Depress STEP art ser! ad | af o | set art art u! set! En clock?
Cll’] 5@11 Ch’z Clrz Clrz Sﬂz Cll’l Cll’l Hx Se!l 92
o' | st | oa? | et | el | a? | sed | o ul ar® | spec gae!
C“"l Sel‘ Cl(z C]Iz Clrz CXYZ Se?z C]Y'l Hl Cll'z

STEP neutral al | at | s | a?| af| o | s | o Lk set! | stop etoe® _
ClYl C\Yl Sell Ch‘z Ch’z C|Y2 Selz Ch‘l Ll sell Stop ClO(‘kz

Depreas STEP Cll‘X Ch" 5(\1 Cl{z Cll’2 Ch’z Se(z Cll‘1 ﬂl Se(l En Clnckz
al | ol | st | o] af | a? | s | o ! sel' | o
Ch“ Ch’l Sﬂl Cll'z Clrz Cll'2 Clrz Selz l'lI Ch‘z Spec “‘l
ot | ot | s | ot | ad | af | o | s ul ar?

STEP neutral at | ol [ al| s a?| a® | o | s £k set' | stop ctock’
Clrl Cll‘1 Cll‘2 Ml Ch’z Ch’z Clrz 59'.1 L‘ sell Stop clockz

sTER ot | et | et | st | o | o [ af | sd o set! | Encloek’

al | ald | at| sl | s | a? | af | af w! cie | %, spec gae!
Ch” Clrl Cll” Sﬂ, 50‘2 Ch‘z (:ll'2 Cll’z H’ C]l’z

STEP neutral se! | halt | ot | al | s | @l | af | af i set Stop cloek”
se' | oot | o' oart| sed [ a? | ol | ad i set! | stop cloa

Depresa STEP se! | ) o' o] s | ol oot | af u! set! | Enciook®
st alt] oot oot osd ] ot el | ool e sed | @
sl | ot [ ol | ol af| s | o | af o cu? | Spec el
s o] ot o'l ol sd | af | af ' o

STEP neutral a'l s | ol | a'| af| sw? | a? | af ! set! | stop clook?

NOTES:  * "Spec {4 refers to the low level outyut of gate T1C14.
** Phase flip-flope are not used if rot in Phase Mode. Their states are not necessarily known.

"STEP" refers to the START STEP/RESTART switch.

Numbers shown in listings indicates the sequence of events for the particular time period.




